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Early American Steam Engines 


HANKS to the complete record 

kept by Josiah Hornblower we have 
a good account of the first installation of 
a steam engine on this side of the 
Atlantic. 


It was a Newcomen pump, erected 
in 1753 to keep a copper mine on 
Schuylers Point, in Newark Bay, free 
of water. 


Some twenty years later another 
Newcomen engine was ordered for the 
water-works of New York City. It 
was set up in 1776, but the system of 
which it was a part proved inadequate 
and was abandoned as the Revolution- 
ary War went on. 


Not many Boulton & Watt engines 
appear to have found their way to 
America. One of their pumping en- 
gines was bought by the City of Phila- 
delphia for its water-works. Robert 
Fulton had to, get the ban prohibiting 
the exportation of Watt engines—and 
which may be in part responsible for 
the small number brought over—raised 
in order to import, in 1806, the engine 
for the Clermont. 


William Henry, John Fitch, James 
Rumsey and Col. John Stevens built a 
number of engines, all however, for 
propelling boats. 


Oliver Evans was interested in the 
application of steam power to travel 
on land rather than on the water. He 
built a small stationary engine in 1801 
and used it to grind fertilizer and to saw 
marble. A larger engine, while await- 
ing installation in a Mississippi steam- 
boat for which it had been ordered, 
was used to saw lumber and to drive 
a cotton press. These are the first, or 
among the earliest, applications of 
steam power in American industry 
other than for pumping and for trans- 
portation. 


Evans established the Mars Works 
about 1807, and at the time of his 
death, in 1819, some fifty of his engines 
were in use. He was thus the first 
regular American manufacturer of steam 
engines. 


A group of American members of 
the Newcomen Society, an organization 
“for the study of the history of engi- 
neering and technology,” desires to 
gather and put upon record, while it 
may still be obtainable, information 
regarding the penetration of the steam 
engine into American industry. Fur- 
ther particulars of those that have been 
mentioned or of other early examples, 
as well as references 


to sources of in- Pe 
formation upon the Ka - Jou 
subject will be 


gratefully received. 

















EDITORIALS 





Public Ownership 
Sidesteps Utopia 


ain YES from congressional halls and a 
state government or two would make it 
seem that the proletariat has a little less than the 
proverbial chance for life against some hard-shelled 
monster they call the “power trust.” 

It is also inferred by the same coterie that the remedy 
for all the alleged evils of the present system of private 
ownership and operation of utilities and the short cut 
to Utopia is some form of public ownership. 

Another group claims that the so-called power trust 
is not an issue and that etforts to make it one are purely 
political. 

Power holds no brief for either protagonist. Never- 
theless, there is nothing in history, nor in the signs ‘of 
the times, to warrant the belief that the very things the 
advocates of public ownership find objectionable in the 
present system of private ownership will cease to exist 
under the new order they would inaugurate. 

Human nature and the things that motivate men to self- 
interest may be depended upon to create conditions no 
less acceptable under public ownership than they are now. 

Consider ine attitude and viewpoint of a West Coast 
Both 
are in the public ownership group and operate municipal 
water with hydraulic 


municipal utilities district toward its neighbor. 


supply projects power as a 
byproduct. 

The city of San Francisco has been building its water 
supply for the past fifteen years or so, but is in danger 
of a water shortage pending completion. The East Bay 
Municipal Utilities District has an abundance of water, 
made available through the completion of its project. 

The one needing help has signed a contract for an 
The 


fortunate East Bay Municipal Utilities District comments 


emergency water supply. President of the more 
on the contract, in part, as follows: 

“How much is it worth to the people of the East Bay 
Municipal Utilities District to have it heralded that they 
saved San Francisco from a water shortage. if not a 
The statement of these bald 
facts isn't ‘rubbing it into’ our municipal neighbor either. 


water famine?” 
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Really, though, now you know, wouldn’t there have been 
at least some little ‘rubbing it in’ had our positions been 
reversed? If, as she almost certainly will, San 
Francisco takes 20,000,000 gallons per day, she will pay 
us more than $1,250,000. If she doesn’t take a drop of 
water from us, she will pay us the $292,500 ‘stand-by.’ 

“A gross income from San Francisco of $1,250,- 
000, or even half that sum, is a scrap of ‘velvet’ that is 
not to be sneezed .at—don’t you think ?”’ 

Were the transaction between a private seller and 
municipal buyer the attitude would not be more repre- 
hensible nor subject to greater criticism. 

With this expressed relationship between two sets of 
public servants, what, more than private business offers. 
does public ownership hold? 


The Outdoor 
Power Plant 


RENDS in substation design have heen 

toward the outdoor placement of equip- 
ment. High-voltage oil circuit-breakers and transformers 
led the way and demonstrated that electrical equipment 
could be designed to operate successfully when exposed 
to all kinds of weather. Now there is a decided move- 
ment for omission of the superstructure in hydro-electric 
plants and protection of the generators only against the 
weather. Several such plants are in service. 

Much of the experience gained with outdoor air-cooled 
synchronous condensers may be applicable to turbine- 
generators. Some of the reasons for housing air-cooled 
turbine-generators would be eliminated by the use of 
hydrogen cooling. A number of outdoor hydrogen- 
cooled synchronous condensers have already been put 
into service. The first hydrogen-cooled generator, al- 
though of the indoor type, went into successful operation 
last year. 

Many of the reasons for opening air-cooled machines 
disappear entirely when hydrogen cooling is used. Even 
with a closed system of air-cooling, dirt and vapors find 
their way into the machine and make inspection and 
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cleaning necessary. Hydrogen cooling will insure clean 
windings, and corona has little effect in an atmosphere of 
this gas. The insulation should therefore be less liable 
to failure. Fire cannot occur in the hydrogen-cooled 
machine, due to the absence of oxygen; consequently no 
special fire protection need be installed. 

Obviously, there are other problems than the generator 
to be solved before the outdoor steam plant becomes a 
reality in northern climates. The hydro plant has heen 
made automatic in operation and requires little attention, 
a state of development not yet fully attained in the steam 
plant. A considerable part of the hydro plant is installed 
in the substructure, whereas the steam turbine unit is 
largely above the foundations. This, however, is no bar 
to discussion of the outdoor plant, and experience with 
one high-pressure station that is now being built in 
California will be followed closely. 


Heat, Light and Power 
Costs in Hotels 


AST MONTH Edward C. Romine, C.P.A.., 

presented to the West Side Association 

of Hotels, New York City, his analysis of their power, 

heat and light costs based on a questionnaire that they 

had filled out. This report, much of which is printed 

elsewhere in this number of Power, develops conclusions 

that will surprise many engineers, but the author’s posi- 

tion as a hotel accountant, with engineering background, 
warrants consideration of his paper. 

Mr. Romine points to an average coal cost per year 
per room of $18 for the hotels using low-pressure steam, 
and $30 for those using high-pressure steam, as con- 
clusive evidence that high pressure per se increases cost. 
The matter is certainly worthy of further investigation, 
but such general conclusions are dangerous. 

It is a common fallacy to assume that when two facts 
occur simultaneously one must be the cause of the other. 
By similar reasoning one might “prove” statistically that 
leaving the salt out of butter greatly increases the cost 
of food service in hotels, or that the employment of a 
footman to open cab doors enormously increases the 
payroll per guest. 

This is not to prove that Mr. Romine’s conclusions 
are wrong, but merely to point out that his evidence 
is altogether inconclusive. 

On the other hand, it seems more easy to accept his 
conclusion that hotels generating their own electricity 
therefore consume more kilowatt-hours per room. 
Undoubtedly, where no attempt is made to meter the 
locally generated current or to hold department heads 
accountable for waste, consumption will mount. But 
what in the world is to prevent the application of such 
checks in hotels generating their own current? 

With Mr. Romine’s concluding point none can dis- 
gree. He urges the importance of a daily accounting to 
prevent waste of fuel and other costly consumables. 
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It All Started 
Ina Drug Store 


N 1883, nearly fifty years ago, Truman J. 

Pearce, a pharmacist, and Melvin W. 
Beardsley, a Pennsylvania oil expert, were in the rear 
of the former’s small drug store in Santa Barbara, Calif. 
Pearce was making carbon bisulphide, a gopher poison, 
while Beardsley sat on a barrel of thick black tarry 
substance, later known as black paraffine, which he had 
obtained as a residue in the distillation of crude oil. 

They had sought almost in vain for a solvent of this 
lack paraffine, to be used as a paint, as it was very 
resistant to acids and alkalies. By accident, Pearce 
spilled some of the carbon bisulphide on the paraffine and 
found it to be the long-sought solvent. 

Finding a solvent for the black paraffine-was their 
first step toward making paint and the formation of the 
Paraffine Paint Company, in July, 1884, capitalized at 
$1,000,000. Their first marketed product was “P. & B.” 
paint. Shortly thereafter Pearce and Beardsley orig- 
inated a prepared roofing which they made by coating 
burlap with asphalt. 

In 1906 they substituted felt for burlap at the time 
when the San Francisco earthquake and fire created an 
abnormal demand for prepared roofing of that nature. 
From the search for a greater field for its base products, 
the felt-base, asphalt-coated floor covering of many 
different designs followed. 

Today the “Paraffine Companies, Inc.,”’ capitalized at 
$25,000,000, conduct a world-wide business in paints, 
varnishes, enamels, lacquers, roll roofing, mineral sur- 
faced shingles, building papers, enameled rugs and pipe 
covering. 

All this means process steam and power in large 
quantities. It opens the opportunity for the economic 
interrelation of these services by the application of sound 
engineering analysis. 

This opportunity has been seized by the management 
of the Paraffine Companies, Inc., and by their consulting 
engineers. The’ resulting power plant design, as pre- 
sented in this number of Power, is decidedly novel and 
interesting. In particular, process plants everywhere 
will profit by studying the flexible arrangement of evap- 
orators. Other unusual features are the arrangement 
of auxiliaries and the elimination of the usual wall 
between turbines and _ boilers. 
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POWER Stands for. . 


. Making Power When It Should Be Made 

. Buying Power When It Should Be Bought 
Cheaper Power Through Modern Equipment 

. Easier Financing of Equipment Purchases 

. Better Use of Byproduct Heat and Power 

. Operating Methods That Save Money 

. Less Waste in Transmission and Application 

. Prevention of Smoke, Within Reason 
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Fig. 1—Most of the auxiliaries, including evap- 
orators, are located on the mezzanine floors 
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With 


‘i Balance Power and Steam 


Variable-Effect Evaporators 


An industrial power plant unique in layout and operating 
method has been built for the Paraffine Companies, Inc. 


Operation of evaporators single-, double- or triple-effect 


helps balance power and steam loads. 


Other features are 


equipment arrangement and 425 |b. steam pressure 


By HUGH J. BYRNE 


Leland §. Rosener, Consulting Engineer, San Francisco, Calif. 


HE PARAFFINE COMPANIES, INC., whose 

plant is located at Emeryville, California, on the 

San Francisco Bay, has recently completed the 
installation of a steam-electric power plant, generating 
power with steam at 425 lb. pressure for expansion to 
pressures required for various processes. It is among 
the very few industrials west of Chicago generating elec- 
trical energy with steam at this high a pressure. 


TWENTY POWER PLANT STUDIES 


The capacity of the steam plant of the Paraffine Com- 
panies has recently been outgrown by the capacity of the 
mill To meet the increasing demand for process steam 
at moderate pressure, and further because of the rela- 
tively high electrical load, of which it seemed a major 
portion could be generated by a bleeder type turbine- 
generator, it was evident that a high-pressure steam 
power plant should be considered. 

To determine the optimum power plant extension 
twenty different power plant studies were made of vary- 
ing pressures, sizes of boilers and auxiliaries and sizes 
and number and fractional condensing capacities in 
turbine-generators. The studies were made to deter- 
mine the probable net saving and net return on the 
investments required. The scheme chosen showed the 
highest net return. Details of this plan follow: 

To show that the heat cost of generating electrical 
energy non-condensing or bleeding is extremely small, 
the major steps made to determine the flow of steam 
and water are listed in the accompanying table (Page 
284) and shown on the diagrammatic heat cycle, Fig. 4. 
Below is given a typical example pertaining to the flow 
of steam and water for the condition of triple-effect 
operation on the power plant feed-water make-up evap- 
orators. 

Total heat of steam at 450 Ib. 160 deg. 

= 1,312 B.t.u. Entropy = 1.583 


Expanding adiabatically to bled pressure, total heat of steam at 
165 lb. abs., 29 deg. superheat = 1,213 B.t.u. Entropy = 1.583 


abs., superheat 
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Heat that would be extracted by ideal Rankine engine = 99 B.t.u. 
Heat extracted by actual turbine expanding to bled pressure, 
99 X (0.7 = Rankine cycle ratio) = 69.3 B.t.u. 
Total heat of steam after expanding to the bled pressure of 
165 lb. abs = 1,312 
69 
Or 1,243 B.t.u. 
— this condition the bled steam would have 83 deg. super- 
leat. 
Total heat of steam at 450 Ib. 


abs., 160 deg. superheat 
= 1,312 B.t.u. Entropy = 1.583 


Expanding adiabatically to exhaust pressure, total heat of 
steam at 55 Ib. abs. = 1,126 B.t.u. Entropy = 1.583 

~~ that would be extracted by ideal Rankine engine = 186 
3. tu. 

Heat extracted by actual turbine, expanding to exhaust pres- 
sure, 186 < (0.7 = Rankine cycle ratio) = 130.2 B.t.u. 


Total heat of steam 
55° Ib. abs. = 1,312 


150 


after expanding to exhaust pressure of 


Or 1,182 B.t.u. 

Under this condition the exhaust steam 12 deg. 
superheat. ; 

Steam rate for that portion of steam which is bled from the 
turbine at 150 lb. gage, assuming a 91 per cent combined 
mechanical and electrical efficiency 

= 3,412 _ 
~ 69:3 Sé 0:92 
Steam rate for that portion of steam exhausted from the tur- 
3.412 re 
ine rage - a = £99 Ih ner _-hr. 
bine at 40 lb. gage = 1302 x 0.91 Ib. per kw.-hr 


would have 


= 54.2 Ib. per kw.-hr. 


With definite process demands of the floor covering 
department, felt mill, refinery and roofing factory, a 
certain loss of condensate is determined from actual 
practice. These figures are given in the table. From 
these various steam requirements, by simple arithmetic, 
the steam required for the evaporators, the deaérating 
heater and the extraction heater may be calculated. 
Knowing the superheat of the bled steam and exhaust 
steam, the amount of water necessary for desuperheating 
is determinable and also indicated in the table. 

It will be noted that the table does not show any 
water being fed to the low-pressure, or 40-lb.-gage, 
desuperheater. This condition is brought about by run- 
ning the two boilers together and thus producing a lower 
initial superheat than would prevail if one boiler were 
carrying the entire load. The results of a study of the 
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flow of water and steam show that 
the demand for 150 Ib. gage steam is 
21,970 |b. and for 40-lb. steam is 
53,930 Ib. Using the steam rates 
arrived at above, the amount of 
power which can be generated by 
that steam which is extracted from 


the turbine at 165 Ib. abs. is ae 
= 406 kw., while with that steam 
which is exhausted from the turbine 
at 55 Ib. abs. it is possible to generate 
53,930 __ ' 

339 = 1,864 kw. Therefore with 


the total steam demand of 75,900 Ib. 
per hour it is possible to generate 
2,270 kw. The heat required in 
the fuel feed to the burners is 


53,930 130.2 _ 

0.24 = 8,330,000 B.t.u., 
21,970 K 69.3 __ 
plus 084 = 1,810,000, or 


a total of 10,140,000 Btu. On a 


kilowatt-hour basis this amounts to 








Lop shh £7 
state 



















“Induced 
draft 
fans 


153" 














condenser | 


—— 





| 
{ 
| 
! 


“5-ton crane 


Present 
Boiler 


Fig. 2—Side elevation of the power 


10,140,000 or 4,450 B.t.u. per kilo- plant, showing water-walled boiler furnace 


2,270 
watt-hour. This heat cost, assuming fuel oil of 6,000,000 
B.t.u. per barrel at $1 per barrel, is 0.74 mills, which is 
roughly one-tenth of the cost of purchasing electrical 
energy of a like quantity. 

It is evident from the above analysis that after mak- 
ing proper allowance for operating costs and interest 
charges, if a mill has a relatively high demand for 
process steam at low pressures, a modern high-pressure 
steam-electric plant may show a very handsome return 
on the necessary investment. 


BOILERS AND TURBINE IN SAME Room 


As may be seen from the drawings and photographs, 
the arrangement of equipment is unique in that the 
equipment on the main floor section of the power plant 
consists of the two boilers, turbine-generator, switchboard 
and a motor-generator set. There are two mezzanine 
floors at one end of the plant, upon which are located the 
auxiliary equipment. 


EVAPORATION OPERATION, EFFECT 





(All steam quanities in Ib. per hr.) Triple———-. —Double 
Pressure, ib. gage.............- , SS 150 . eer 150 
Floor covering dept............ eer are 
OS Sere eee | ee A) er 
Eee Sake chs: savas. Soe ss Se, Saece. “oune 5,000 
DEMME cceceevswae: sense Sec i) eee 12,000 
Total demand for process steam... SEM: Sukaa-  ckone OO) Se 








Steam required in evaporators for 

oe NSS ae TR! Giwks ooxsu OD ee 
Steam required in deaerating 

MMR ch cick ibe cbhaee ss > x RD nak xesne So aS eer ee 
Steam required in extraction 

ON eee i . rates: RF 
Total hourly steam requirement 53,930 ..... 23,000 56,420 ..... 23,220 
Less cooling water to desuper- 

I eee Sere [ieee nD Seduce wens 1,040 
Steam drawn from turbine...... 53,930 : 23,570 56,420 ..... 22,180 
Total steam demand from boilers... ... Loy a ee 78,600 ..... 
Power generation possible, kw. . . 1,664 ... 406 2 eee 410 
Power generation possible, total 

Oe ae eee ee RP ete heaters | on 


77,300,000 
Fuel cost per hr. for heat, mills, 

(oil at $1 per bbl. of 6,000,000 

B.t.u. and 84 per cent eff.).... . 14,800 15,300 
Additional fuel cost per hr. for 

additional power, mills....... = wc wa aa 500 
Additional power generation,kw. —....... 94 
Unit cost per kw.-hr. for addi- 

DEMEUONEEEB.ccccscccx. §.§ <dea000 5.32 
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ivnas 6,000 Stes, See 


Underneath the mezzanine floors on the main floor 
level is the equipment requiring the closest attention, 
such as high-pressure water and oil pumps. On the first 
mezzanine floor are all of the water heaters, and on the 
second mezzanine floor the evaporators. 

A basement is provided under the turbine-generator 
section forward of the boilers for the installation of 
several pumping sets, oil purifying and cooling system 
and also for the installation of large steam piping from 
the turbine, thereby making it possible to keep the main 
section of the power plant free of unsightly piping. The 
forced-draft fans and induced-draft fans, with stub 
stacks, are all mounted on a separate floor directly above 
the boilers. 


WaATER-WALLED BOILERS 


The boilers are of the wrought-steel vertical sinuous- 
header double-deck cross-drum type that has so thor- 
oughly proved itself in so many high-pressure steam- 
electric plants. The boilers are 
equipped with interdeck superheaters 


————-Single ——— Of the loop type having a minimum 
a of expanded joints. Saturated steam 
21,000... ea AS conveyed from the boiler drum 
0 22... 42000 «through pipes placed in the path 
het 17.000 “of the hot gases between the 
—— boiler and the air preheater, inte 
pin the superheater header, instead of 


the conventional method using’ sat- 
io oo 2493) + urated steam pipes outside of the 
boiler setting. 


ee 1,080 ; ; 
65,820 ..... 22/940 The boilers are set with bare tube 
ae water walls in the sides and rear ex- 
a 2604 ..... tending from the furnace floor up to 

en the first bank of the boiler tubes. The 


bare tubes are recessed 180 deg. into 
17,350 a high-grade special refractory sus- 
pended tile which is backed by four 
inches of insulating material and sec- 
6.00 tionalized steel panels. The front 


2,550 
424 
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wall of the boilers and the side walls above the water 
walls are solid. Each boiler is equipped with six com- 
bination mechanical oil-gas burners in two rows of three 
each. Placing the wing burners almost four feet from 
the side water walls in a wide furnace, and having a 
relatively high and deep furnace, insures against direct 
impingement on the water-wall tubes and keeps the fur- 
nace heat liberation within 36,000 B.t.u. per cubic foot 
per hour at 500 per cent of boiler rating. 

Boiler feed, steam flow, air flow, flue-gas analysis, 
steam and water pressures and temperatures, flue gas and 
air drafts, pressures and temperatures throughout the 
path of air and flue gas flow are indicated or recorded, 
or both, by instruments mounted on separate boiler pan- 
els, enabling the operators to keep a thorough check on 
their boiler operation from a central point. Fuel and fan 
control apparatus are mounted on the same boiler panels. 

After an exhaustive study of fixed charges, operating 
costs and maintenance, the following scheme was adopted 
for handling flue gas and air supporting combustion. 
The induced- and forced-draft fans each have a direct 
connected 30-hp. constant speed motor which will 
enable loads to be carried as high as 275 per cent of boiler 
rating, with intermediate loads controlled by dampering 
directly from the boiler panels. The forced- draft damper 
is manually controlled, while the induced-draft damper 
is electrically driven. Both dampers are provided with 
position indicators at the boiler panels. 

Loads above 275 per cent of rating will be carried by 
the 150-hp. variable-speed motors on each of the induced- 
and forced-draft fans mounted on the same shaft as the 
30-hp. constant-speed motors. These large variable- 
speed motors pick up the load from the small motors at 
half of the former’s full-load speed. Eleven points of 
speed control are provided for the variable-speed motor 
to effect proper operating conditions with minimum 
power requirement. If at any time the power supply 





to the induced- or forced-draft fans is ruptured, 
solenoid-operated trip stop valves in the main oil lines 
to the boilers will be automatically closed immediately, 
preventing damage to the boiler settings. 


Power INTERCHANGE WITH AUTOMATIC BALANCE 


The operation of the turbine-generator is fully auto- 
matic. From a steam-distribution standpoint the turbine 
is set in parallel with a system of reducing valves. The 
generator is electrically connected in parallel with an 
outside source of purchased power. With the generator 
so connected the amount of power that it generates will 
be governed by the amount of exhaust and bled steam 
that is drawn from the turbine and it will at times of 
high process steam demand and low process electrical 
demand pump power into the outside source. If, how- 
ever, the turbine-generator is isolated or operated in 
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Note: 7o avoid complication solid 
lines are shown for connections in 
the evaporator plant. Elsewhere 

solid lines are used for 450/b. 
superheated steam (see legend) 
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parallel with another like machine, as 
it may be in the future, it will be 
found upon referring to Fig. 4 (the 
diagrammatic heat cycle) that reduc- 
ing valves would expand high-pres- 
sure steam into the 40-lb. and 150-Ib. 
systems to maintain constant pressure 
whenever the electrical load of the 
turbine decreased. A decreasing 
electrical load will tend to diminish 
the pressure in either the 40-lb. or 
150-Ib. process lines. 

As an example, consider what 
would happen if the process demand 
for 40-Ib. steam increased. Increas- 
ing the demand for 40-lb. steam would 
tend to drop the pressure in the 40-Ib. 
system, into which the turbine ex- 
hausts. If the turbine can carry more 
electrical load, then additional steam 
would automatically be taken by the 
turbine and exhausted to maintain a 
constant exhaust pressure of 40 Ib. 
If, however, the turbine cannot carry 
an additional electrical load because 
of the electrical load demand not at 
the same time increasing, then the reducing valve will 
automatically reduce high-pressure steam into the 40-lb. 
system and build the pressure up and hold it constant. 
The same procedure automatically maintains a constant 
pressure of 150 Ib. in the other process line into which 
the turbine discharges bled steam. For decreasing steam 
demands the reverse procedure holds. 

The best system for providing pure boiler feed make- 
up brought about much discussion and _ investigation, 
which resulted in adoption of the following plan. The 
make-up water is first treated by zeolites. The zeolite- 
treated water is forced by city pressure, or booster pumps 
if necessary, into the evaporator shells, where steam is 
generated and condensed, thence flowing to hot wells. A 
concentration not to exceed 75 to 100 grains per gallon 
will be maintained in the evaporator shells. A certain 
amount of carryover from the evaporators is anticipated, 
which will necessitate after-treatment in the boilers indi- 
vidually to maintain a certain total concentration, hy- 
droxyl alkalinity, carbonate alkalinity, chloride content, 
phosphate content, and ratio of sulphates to carbonates, all 
of which are necessary to prevent scaling, priming, caus- 
tic embrittlement and corrosion of the boilers. 


Evaporators Usep To VARY STEAM DEMANDS 


The power plant evaporators have been made to serve 
a twofold purpose. Their purpose is, primarily, to pro- 
vide pure boiler feed make-up, and, secondarily, to serve 
as equivalent fractional condensing capacity on the tur- 
bine by making it possible to effect a variable demand 
for 40-lb. steam exhausted from the turbine. The 
variable demand for 40-lb. steam is effected by the 
ntethod of evaporator operation, namely, triple-effect. 
double-effect or single-effect. The rate of providing 
boiler feed make-up may be controlled from any floor 
level by a chain-operated valve in the steam line to the 
evaporator condenser on the second mezzanine floor. 

In selecting evaporators for providing the necessary 
pure water for boiler-feed make-up in line with the 
general layout, considerable stress was given to con- 
tinuity of operation. Therefore it was originally spec- 
ified that the capacity of any two evaporator shells op- 
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Fig. 5—Following a recent central station 
trend, no wall separates turbine and boilers 


erating in series be the same as that for triple-effect 
operation. Observing that with double-effect evapo- 
rator operation more steam is required than with triple- 
effect operation, it was evident that it was possible to 
generate more power with the added demand for exhaust 
steam. Complete analysis showed that the additional 
power thereby gained could be generated at a lower cost 
than it could be purchased from an outside source. 

Realizing that the evaporators could be used as equiv- 
alent condensing capacity on the turbine, it was later 
specified that any two evaporator shells in parallel should 
produce the same maximum quantity of make-up water 
as under triple-effect operation. This arrangement 
makes it possible to generate power economically when 
the mill electrical load is high, operating the power plant 
evaporators single-effect or double-effect. The operation 
is changed to triple-effect when the electrical load falls 
off, always bearing in mind that, from the standpoint of 
evaporator plant economy, the greatest efficiency is 
attained with increasing number of units in series. 

The table for double- and single-effect power plant 
evaporator operation shows that the unit cost per kilo- 
watt-hour of the additional power generated by changing 
from triple- to double- or single-effect is 5.32 mills per 
kilowatt-hour and 6.00 mills per kilowatt-hour, respec- 
tively. In addition to having the required make-up 
water capacity in the evaporating plant, the equivalent 
turbine condensing capacity mentioned above has been 
provided, though no condensing equipment has _ been 
bought for the turbine. 

One of the novel features of the plant is the means 
of conserving the energy contained in the extraction- 
heater condensate. Very often extraction-heater con- 
densate is allowed to blow either directly into the hot- 
well or into a direct-contact heater. When high-pressure, 
high-temperature condensate is allowed to drop to a lower 
pressure a certain amount of flash occurs, and if this 
flash, or steam, is condensed the heat may be saved, 
although a considerable amount of “heat head” or avail- 
ability is lost. 

After considerable thought, it was decided to pump 
this extraction-heater condensate into the boiler-feed 
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Fig. 6—Induced-draft fan has dual motor 150-I} 
30-hp. (right) ‘ 


drive, 150-hp. (left) and 


pumps between the second and third stages, where the 
pressure would be about 215 lb. gage. This, however, 
would necessitate the installation of two pumps between 
the extraction-heater drainer and the boiler-feed pumps. 
Using such interstage pumps would entail another con- 
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tinuous operating expense with addi- 
tional complication. 

The natural evolution was, there- 
fore, to eliminate the interstage 
pumps and substitute a condensate 
cooler, so that the outcome resulted 
in passing the extraction-heater con- 
densate from the drainer through a 
condensate cooler and thence into the 
boiler-feed pumps between the first 
and second stages, where it mixes 
with the main boiler-feed supply 
a pressure of about 130 Ib. gage. 
This condensate is cooled by the main 
boiler feed in the condensate cooler 
to a point where it will not flash at 
the pressure prevailing between the 
first and second stages of the boiler- 
feed pumps. All of this is shown in 
the diagrammatic heat cycle. ‘The 
amount of availability saved at full 
load on the plant is equivalent to 
pumping water into a 3,000-sq.ft., 
boiler, and provides an easy 

imeans of eliminating what might 
otherwise be a nuisance. 

Throughout the plant it was endeavored to install 
equipment as nearly “foolproof” and automatic in its 
operation as possible, after giving proper consideration 
to all charges and continuity of operation. Valuable cor- 
roborative data will be available in the near future. 





Boilers, Furnaces and Equipment 
Two boilers, cross-drum, 450 1h, press., 7,645 sq.ft., 
Baseiek & W ilcox Co. 
Water walls, bare tubes recessed in refractory blocks, 
Babeock & Wilcox Co. 
Refractory design and materials...... M. H. Detrick Co., 
Vitrefrax Corporation, Gladding-McBean & Co. 
Superheaters interdeck loop........... 3abcock & Wilcox 
Air preheaters, Thermix, 12,221 sq.ft... Prat-Daniel Corp. 
WOOL WIOWENS sos ea ccwnws Diamond Power Specialty Corp. 
H Feed-water regulators, Copes....Northern KHquipment Co, 
| Insulating materials...Plant Rubber and Asbestos Works 
All above equipment installed by..C. C. Moore & Co., lingrs, 
Subcontractor on refractories. ...... 46 J. T. Thorpe & Son 





Turbing Generator 
One, 2,500-kw., aut. extraction, non-cond., 3,600 r.p.m., 


2,400 volts, 60 cycles, 3 phases....General Electric Co. 
PRYOCUG PrEBSUre, TD: CARO. . 2 66 6.8 is ae cede tec wwens 425 
Bleed and exhaust press. Ib. gage............ 150 and 40 
Switchboard. .... 65.66 Weatlastouse Klee. & Mfg. Co. 


Draft Fans 
Type, Turbovane, manufacturer...... LB. FF. Sturtevant Co. 
Forced draft, air per hr. at 100 deg.@15 in., Ib. ...167,000 
Induced draft, air per hr. at 407 deg. @Y in., Ib... 176,000 
Heaters 
Primary feed-water heater; combination heating, deaérat- 


ing, metering and Storage. «oc sac. ees Cochrane Corp. 
TNBUAMEO! DY: oo du disesaccnc ees C. (. Moore & Co. Engrs. 
MxtraAcuom NECATCT, COSCO Si. ..6056: ccc aie eid ea ee ore Elliott Co. 
Extraction heater condensate-cooler........... Elliott Co, 


Power plant make-up evaporators. . Foster Wheeler Corp. 
Capacity, Ib. per hr., with 40 lb. gage pressure steam ut 
first effect coil. 
ES TPO 53654 dh auiece 8 ds wlardee swe eee ee 30,000 
As double-effect, any two shells in series. .30,000 
As single-effect, any two shells in par: lel. .30 000 
Mnstavlauion BY «26 6c cc ses scecs Cc. C. Moore & Co. Engrs. 


Fuel Oil Pumping and Heating Set 
First-stage pumps, motor-driven rotary. .Viking Pump Co. 
Second-stage pumps, motor-driven rotary, 

Northern Rotary Pump Co. 
Oil heaters, closed, tubular.......... Griscom-Russell Co. 





Turbine Oil Purifying System 
Type, centrifugal De Laval-Funk process, 
De Laval Pacific Co. 
MO RVONN gs EEN IGT UAT <4 9s 5: Gata 6 Soscal Oe els ae wie ds Oe a ane @ tiie 30 
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Power Equipment in Plant of the Paraffine Companies, Inc. 





Reducing Valve and Desuperheater Systems 


ROGUCINe VIVES. 566s oes ewe oe sied Atwood & Morrill Co. 
Beer RERUN EOE erase tia h erro Seda rd. Gok pid bal Sarg naa Elliott Co, 
Water control governors for desup...... Bailey Meter Co. 
Water Pumps 
All are Cameron motor-driven........ Ingersoll-Rand Co. 
Zeolite-treated evaporator make-up, single-stage, 35-Ib. 
neaG. 1750 Topi, Sal PEP Wiis 6 oes koa cee were 60 
Deaérating-heater booster pumps, single-stage, 70- Ib. 
DOR, Eom LM, uP le ie osc k 05806, 6 ecw ales © b.bheereaae 240 
sviler-feed pumps, six-stage, 500-lb. head, 1,750. r. pm., 
NE ee or ere anes eae aac Wt Sy eae Ss Walaa se ere we a Oe 240 
Generator air cooler, salt-water pumps, single stage, 21- 
HO, NEA, TOO r ih. Se oc cco cas eee maeeeewe eee 
Motors 

All motore BY. «<4 vs cea Westinghouse Elec. & Mfg. Co. 
Kor each forced-draft fan, one constant-speed 870-r -pm., 
WURNN NN eteiette cor s-arcciras arata reese tcavaen avar'eia tastier Wlerevanarore tes aiasw@uayes Meanie a4 ale 0 
And one variable-speed, 1,750-r.p.m., b.ap........ 150 
For each induced-draft fan, one constant-speed, 435-r.p.m., 
Uae er ea ete nik aheeecg hele grand € brian era ete uar aie ere aaa 30 
And one variable-speed, 870-r.p.m., b.hp......... 150 


For each zeolite-treated make-up water pump, one con- 
stant-speed, 1,750-1.p.m., b.hp 
For each deaérating heater booster pump, one const: mt- 
Sines TAM Mele 1 a 3 Sh) ea sh | Ae a Pe enn - 
For each boiler-feed pump, one constant-speed, 1,750- 
Droit beer WP OMNI coh re ercnlenot sare“ c4l actevetacenerat 4. attlien dvareraracela eraverads 150 
For each generator air cooler pump, one constant-speed, 
Ge ee ME DT el NON EN eg. 2, saves fete schoiie: arwidrverbulel ae: Pracaieiete eopraehevals 
For euch first stage oil pump, one constant-speed, 1, 200. 
Wet ra RI SMBNIR cce ot coer Gravee cre 4 vei eat a eek. Ben ela reccrexPieloca Te wane 
Kor each second-stage oil pump, one constant-speed, 1,200- 
r.p.m., b.hp. 13 


Meters and Instruments 
(One complete set for each boiler.) 


Steam and feed-water meters.......... Bailey Meter Co. 
Recording pyrometers .........s.6-. Wilson Mauelen Co. 
Draft and pressure multi- — gy gages..... Hays Corp. 
Continuous flue gas recorders....C. J. Tagliabue Mfg. Co, 
Thermometers, Tag-Hespe...... c. J. Tagliabue Mfg. Co. 
Pressure gages, Navy specification...Jas. P. Marsh & Co. 
Piping, Valves and Fittings 
Vaives: by...... Wm. Powell Co., Atwood & Morrill Co., 


Lunkenheimer Co., Consolidated Ashcroft Hancock Co., 
Crane Co. 

Piping by....Crane Co., Midwest Piping & Supply Co., 
Turner Co. 


PUCRINS EN oie e-aia-ew seve wed ls bas Crane Co., Walworth Co. 
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Diffusion as a Factor 


In Burning Pulverized Coal 


By DOUGLAS HENDERSON 


Vice-President 
Fuel Engineering Company of New York 


Gases mix by diffusion, that is, by automatic molecular 


movements. But the laws of gaseous diffusion do not apply 


to fine, solid particles. Thus, while the volatile constituent 


of pulverized coal burns as a gas, the coke particles follow 


other laws. This distinction is fundamental in attacking the 


problem of carbon loss in stack gases 


volatile content from about 15 per cent, to the 

neighborhood of 40 per cent, with the solid matter 
ranging from 50 to 80 per cent. For example, a coal 
containing 30 per cent volatile matter will derive about 
two-thirds of its heat from the solid carbon and only the 
remainder from the volatile matter. It is important, 
therefore, that complete combustion of the solid matter, 
as well as the gaseous, be effected in order to develop the 
maximum heat from the fuel. 

When coal is fed into a furnace it is first distilled, 
giving off gaseous hydrocarbons, carbon monoxide and 
hydrogen, and leaving behind a residue of solid carbon 
known as coke. It is a two-stage process; first, the 
breaking up of the complex fuel into its elementary 
parts; and, secondly, the combustion of these elementary 
fuels. These elementary fuels are gases and solids, and 
the laws governing the combustion of the two states of 
matter are quite different. 


A vos « bituminous coals vary in gaseous or 


Gases Burn by Diffusion 


GASEOUS FUELS may be burned with relative ease, for 
very definite reasons. The combustion of a gas is 
dependent only upon its being properly mixed with oxy- 
gen, which, of course, is supplied, in actual practice, by 
air. The mixing of air with a gaseous fuel proceeds 
according to the laws of diffusion. This is the name 
givers to the long-established principle that two different 
gases mix with great rapidity when in contact with each 
other. Hence, air, which is a gas, will quickly mix with 
a combustible gas in a very intimate manner. 

This mixing results automatically from the natural 
movements of the molecules. At all temperatures above 
absolute zero gas molecules are in constant rapid motion, 
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each molecule traveling freely in one direction until a 
collision changes its course. Thus air, without any out- 
side assistance, will rapidly form an intimate molecular 
mixture with the gases evolved from the volatile con- 
stituents of coal particles. 


True Flame and False 


WHEN a proper mixture of combustible gas and air is 
brought to the ignition temperature a phenomenon occurs 
which is called a flame, and the combination of the two 
gases is accompanied with the evolution of heat, some- 
times light. It cannot be emphasized too strongly that 
flame is the result of gaseous combustion. This caution 
is necessary because of the frequent occurrence of a 
false “flame,” which is in reality composed of fine par- 
ticles of red hot coke suspended in, and swept along by, 
a current of hot gas. On close inspection the true nature 
of such a “flame” is apparent. If incandescent carbon 
particles are present in a true gaseous flame they are of 
molecular size and not individually visible to the eye. 

The ignition temperature of any fuel is the lowest 
temperature at which combustion becomes sel f-propellent. 
With gaseous fuels this temperature is considerably 
lower than the ignition temperature of solid carbon. 
Thus, with coal, the combustion of the gaseous content 
occurs with little difficulty, taking advantage of the 
natural laws that work in its favor. The burning of the 
solid carbon presents the real problem. 

From the time when serious thought was first given 
to the principles of combustion until the present, three 
theories regarding the combustion of solid carbon have 
been advanced. The first of these was that solid carbon, 
when burned, produced carbon dioxide as the first prod- 
uct. Further study of combustion revealed that this 
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hypothesis was not entirely satisfactory; and = Sir 
Lowthian Bell developed the second theory, which held 
that carbon monoxide was the first product of the com- 
bustion of solid carbon, and that carbon dioxide was the 
result of subsequent combustion of the carbon monoxide 
with oxygen. Other experimenters produced evidence to 
support this view. 

Finally, however, after contradictions appeared which 
tended to nullify both of these beliefs, a third and more 
generally accepted theory was evolved. In this it is held 
that a complex compound of carbon and oxygen is 
formed when solid carbon is burned, and this complex 
compound further breaks down to both carbon dioxide 
and carbon monoxide, the relative amounts being deter- 
mined by the temperature. 

According to this theory, oxygen from the air, on 
uniting with hot carbon, forms carbon dioxide, some car- 
bon monoxide, and a physico-chemical compound that 
has been designated C,O,, which, im turn, breaks down 
to form carbon dioxide and carbon monoxide. The car- 
bon dioxide will be reduced, or the carbon monoxide 
burned to carbon dioxide as a secondary reaction, depend- 
ing on the time of contact, the temperature, and whether 
there is an excess of carbon or an excess of oxygen. 


Coke Cannot Diffuse 


WHETHER or not this theory is correct, the known im- 
portant requirements in burning solid matter are (1) that 
the carbon remain in the furnace at its ignition tempera- 
ture until burned, and (2) that air with its oxygen supply 
be moved relatively to the particles of solid carbon to 
effect their complete oxidation. The second requirement 
follows from the fact that the solid particle cannot 
“diffuse.” 

The ignition temperature of the solid carbon is higher 
than that of the gaseous hydrocarbons which are dis- 
tilled when the coal enters a hot furnace. The range of 
the latter is from 960 deg. F. for ethane, to 1,200 deg. 
for methane. Clement and Scholl’ found that the igni- 
tion temperature of bituminous coal dust was 1,472 deg. 
and higher. Anthracite has a higher ignition temperature 
than coal that contains a larger proportion of volatile 
matter. Coke, which is the result of subjecting bitumi- 
nous coal to the heat of the furnace, dispelling the 
volatile matter, has a substantially higher ignition tem- 
perature than the gases originally in the coal. Here is 
the reason for the importance of time of contact and 
temperature in the combustion of solid carbon. There 
is just one system of combustion that limits the time of 
the solid carbon in the furnace and that is pulverized 
coal. The use of this method calls for a careful consid- 
eration of these principles that govern the burning of 
solid carbon. 

The principle of diffusion, so valuable in gaseous com- 
bustion, does not offer any aid in burning solid carbon. 
A publication of the Bureau of Mines? clearly points out 
the necessity for thoroughly agitating the mixture of 
coal and air by showing that coal requires about 10,000 
times its own volume of air at atmospheric temperature 
to completely burn it. If a particle of coal were to 
enter a furnace in a sphere of air at ordinary tempera- 
ture just large enough for complete combustion of the 





1Bulletin 102, United States Bureau of Mines. 
*Bulletin 223. 
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particle, this sphere of air would have a diameter 20 times 
that of the coal particle. 

This same bulletin points out that the particles of coal 
as they pass through the furnace are probably continu- 
ously gasified, not only by the oxygen, but also by the 
carbon dioxide, and to a lesser extent by steam. The car- 
bon monoxide and hydrogen formed are again converted 
into carbon dioxide and steanr by the air entering the 
front ports of the furnace. 

What happens in practice is that the individual particle 
is in an atmosphere composed of carbon monoxide, car- 
bon dioxide, hydrogen, steam and air in varying propor- 
tions. It is giving off carbon monoxide and carbon 
dioxide at its surface and decreasing in size. As this 
takes place, the mass of gas surrounding the particle 
becomes greater in proportion to the mass of the particle, 
and to a larger extent the particle is bombarded with the 
molecules of gas which do not support combustion, and, 
as a result, the smaller the particle becomes the slower it 
burns. Thus the length of time the particle remains in 
the combustion chamber again becomes an important fac- 
tor, and at the same time the necessity of vigorously 
moving the coal particle and air supply with relation to 
each other becomes evident. 

Practically all of the carbom monoxide formed at the 
surface of the coal ‘is burned, and the heat loss due to 
carbon monoxide is negligible compared to the loss due 
to solid carbon escaping in the flue gas. This proves that 
it is more difficult to bring oxidizing gases into continu- 
ous contact with solid particles than to bring the carbon 
monoxide into intimate association with oxygen. 

A publication of the National Electric Light Associa- 
tion? has presented some interesting practical evidence 
of this difficulty in the case of pulverized coal. The fol- 
lowing statement was made regarding the presence cf 
combustible matter in the stack gases, based on data 
submitted by member corporations: 

“The combustible in the fly-ash varies from 1 per cent 
to 35 per cent, with one plant reporting 49 per cent 
for bituminous coal. This figure varies from 10 per 
cent to 50 per cent for plants using anthracite coal. Forty 
to eighty per cent is reported for petroleum coke.” 

It is expected that the results in the central station 
field will be substantially better than those obtained in 
industrial boiler plants, and yet the combustible contents 
reported represent considerable losses. 


Problem of Unburned Carbon 


Ir must never be forgotten that reduction of coal by 
pulverization to a condition in which it apparently obeys 
the mechanics of gases will not make it burn like gas. 
Five years ago the statement was made in a Bulletin of 
the Bureau of Mines‘ that “unfortunately, the combus- 
tion of powdered coal has been confused with the com- 
bustion of gas,” and it begins to appear in the light of 
subsequent experimental data that the statement was 
peculiarly prophetic. Pulverized coal has resulted in 
better combustion of the gaseous content of coal, but the 
combustion of the solid carbon is handicapped by the 
physical requirements already referred to and as evi- 
denced by unburned particles in the flue gases. 





*Report of Prime Movers Committee, Engineering National 
Section, “Pulverized Fuel,” December, 1929. 


‘Bulletin 237. 
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Practically all the 
essential operating 
functions of the 
plant are central- 
ized on the control 
board under’ one 
operating - head 


Convenient 


Operation 
Featured in 


Saluda hydro-electric development of the Lex- 
ington Water Power Company has four 55,- 
650-hp. 180-ft. head units. By an extensive 
system of remote control and signal devices 
practically the entire operation of the plant 
is centralized under one operating head, thus 
eliminating mistakes due to telephone orders 


HE SALUDA development of the Lexington 
Water Power Company, subsidiary of the Asso- 
ciated Gas & Electric Company, is on the Saluda 
River, nine miles above its junction with the Broad 
River at Columbia, S. C. An earth dam 7,838 ft. long 
and with a crest of 208 ft. above the river's bed forms 
a reservoir having an area of 78 sq.mi. and containing 
102 billion cubic feet of water. The normal draft on 
the reservoir represents a storage that will generate 200 
million kilowatt-hours. During extreme dry periods it 
may be necessary to draw down 60 ft., which would 
allow generating an additional 40 million kilowatt-hours. 
Four 16-ft. diameter plate-steel conduits incased in 
concrete and a 48-ft. semi-circular reinforced concrete 
arch pass through the dam. At the upper ends of these 
are the intake towers, with rack, gates and other equip- 
ment for control of the water. Four steel conduits, 
resting on rock foundation in the river’s bed, serve to 
conduct the water to the four turbines now installed. 
Two additional steel conduits for the future units may 
be erected in the arch conduit. 
At the downstream end of each conduit is a 16x16x14 
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aluda Design 


By O. L. HOOPER and J. P. GARVIN 


Enginecring Department 
I’. S. Barstow & Company, Inc. 


ft. plate-steel tee to make connection with the external 
riser of a differential surge tank. At present, surge 
tanks are installed on Units 1 and 3 only. It is intended 
that these units will do all regulating with fast» govern- 
ing, and Units 2 and 4, with slow governing, will run at 
practically constant load. The tees for Units 2 and 4 
are the same as for the other two except that the 16-ft. 
pipe has a complete shell plate at the tee. If surge tanks 
are added the shell plate at the tee may be cut out on 
the inside of the riser. 

Tailrace conditions were such as to fix the elevation 
of the center line of waterwheels 18 ft. above the center 
line of the conduits under the dam. The penstocks from 
the surge tanks into the power house have a reverse 
curve in elevation. They are inclosed in reinforced con- 
crete that serves to anchor the bend. 

In each penstock, just outside the power house, is a 
16-ft. butterfly valve. These valves are motor-operated, 
with the motor and gearing inside the power house. The 
guides for the crossheads are embedded in the power 
house wall, and the operating levers and connecting rods 
are outside the wall. Each valve has a 24-in. bypass 
pipe and motor-operated valve, which is used to equalize 
the pressure on the butterfly valve disk before it is 
opened. 

Four Francis turbines are installed, with space for two 
future units. These wheels are rated 55,650 hp. at full 
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gate and 180 ft. head and operate at 138.5 r.p.m. Plate- 
steel scroll cases are used, and the draft tubes are of the 
elbow type with a long horizontal discharge. Each gen- 
erator is rated 40,625 kva. at 0.8 power factor, is wound 
for 13,800 volts, 3 phases, 60 cycles, and is equipped 
with a 250-kw. direct-connected exciter and a 35-kw. 
pilot exciter. The generators are of the single-bearing, 
overhung-rotor type, having a thrust and steady bearing 
in the same oil pot beneath the rotor. The construc- 
tion allows the rotor to be removed and gives access to 
the windings without disturbing the thrust bearing. It 
also keeps all oil beneath the rotor and prevents leaking 
oil being thrown into the windings. 

The 40,000-kva. transformers are on the downstream 
platform of the power house. They are mounted on 
tracks that allow. moving them into the power house. A 
lifting rig is provided so that a transformer can be lifted 








Fig. 1—The generators are rated at 40;625 kva., 0.80 
power factor, and have a 250-kw. direct-connected 
exciter and a 35-kw. pilot exciter 


over the generator bracket when it is necessary to carry 
it to the working bay. 

Provision has been made for testing the units by the 
Allen salt-velocity method. The salt will be introduced 
through a pipe t@mporarily installed in the air vent at 
the intake, with the operating table and salt tanks located 
on one of the floors near the top of the tower. Elec- 
trodes will be installed between the butterfly valves and 
the scroll case. Four piezometer taps near the entrance 
to the scroll case are connected into a header which is 
carried to the control room, where a mercury-column 
pressure gage records the pressure head at the entrance 
to the turbine and allows determining the losses in the 
penstock, as well as the head on the unit. 
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In addition to the piezometer at the scroll-case 
entrance, taps are provided for measuring the flow 
through the units in accordance with the Winter patents. 
These taps are piped to the turbine floor, where a record- 
ing, or non-recording, manometer can be connected. The 
manometer will measure the difference in pressure be- 
tween a tap on the periphery of the scroll case and one 
near the speed ring. By calibrating the readings on these 
piezometer taps, during the salt-velocity tests, the flow 
through the unit may be determined under any cendi- 
tions of gate opening or head and a check on the effi- 
ciency of the units may be made. 

In one of the intake towers is a recording gage of the 
float type with Selsyn motors for remote indication of 
the head-water level. There is also a similar gage in the 
tailrace of the plant. The remote indicators are in the 
power house control room. 

For each unit there is an actuator and a main oil- 
pressure tank for each two actuators. In addition, an 
auxiliary or reserve pressure tank for each two actuators 
is provided as a substitute for hand control of the gates 
and is supplied from the pressure line through a check 
valve. There are two oil pumps for each group of two 
units, each pump sufficiently large to supply both units 
under normal conditions. One pump of each pair will 
be operated as a preference pump. Its unloader valve is 
set by hand at a higher starting pressure than that of the 
other pump, and its electrical switch is shunted so that 
the motor runs continuously. The non-preference pump 
will operate only in case the accumulator tank pressure 
drops abnormally low. When the units are shut down 
the shunt on the switch will be open, so that the pref- 
erence pump will run intermittently to keep the oil pres- 
sure in the tanks normal. A’ drum switch is mounted 
near each pair: of pumps to make the proper electrical 
connections between the switchboard and whichever pump 
is selected for preference operation. 

The governor is equipped with a flyball motor driven 
from the pilot exciter, an emergency safety solenoid, a 
speed-changing motor, a load-limit motor, a Selsyn 
motor for gate-opening indication, a Selsyn motor for 
gate-limit indication and a flyball signal switch. 


TURBINE BEARINGS OIL-LUBRICATED 


The turbine bearings are oil-lubricated. Each unit has 
a belt-driverr oil pump used while the machine is running 
and a,motor-driven pump for starting the unit or in case 
the belt breaks. 

Since two of the units operate without surge tanks, it 
is necessary to regulate the rate of closure of the turbine 
gates so that there will not be an excessive pressure rise 
in the penstocks. For maximum assurance against tam- 
pering, this is accomplished: by a diaphragm and orifice 
in one port of each servomotor. 

Control of essential hydraulic and electric equipment 
is located in a control room that is part of the power 
house building. The head gates, butterfly valves, bypass 
valves, bearing lubricating systems, governor systems and 
air-braking systems are controlled and the condition of 
equipment indicated on switchboards in this control room. 
Adjacent to these switchboards are those for control of 
the generators, main station service circuits and trans- 
mission substation. This arrangement places the op- 
erator within easy reach of the station’s essential control, 
leaving the floor man free to inspect, adjust and lubricate 
auxiliary equipment. 

The headgates are controlled over a multi-conductor 
cable approximately 2,200 ft. long. The gates may be 
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raised or lowered from push buttons on a board in the 
control room. The position of the gate in the tower 
is shown at all times by gate indicators located on this 
board. 

Butterfly valves with bypass valves at the entrance 
to the turbine scroll case are operated by direct-current 
motors and suitable geared mechanisms. These motors 
obtain power from a storage battery located in the power 
house below the control room. The valves can be locally 
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Fig. 2—General plan of the development, with the earth 
dam 7,838 ft. long 
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FIG. 4— CROSS - SECTION 
THROUGH 
AND SURGE TANK 
Only two of the four units are 
with surge tanks. 
These units will do the regu- 
with fast-governing. 
The units without surge tanks £1 298.5 
will operate at practically con- 
stant load, 


equipped 
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controlled at the equipment or remotely. controlled: from 
push buttons on the control panel of the generator which 
they serve. One double-button control station on the 
generator panel serves to open or close both the bypass 
and butterfly valves. The sequence of operations on the 
opening cycle allows the bypass valve to open first, and 
when pressure is normal in the turbine casing a pressure- 
regulator contact is made, which then allows the butterfly 
valve to be opened. Both valves are closed simultaneously 
from the remote-control point. The open position of the 
butterfly valve is indicated on the generator panel by a 
green light. 

Before starting a unit the motor-operated auxiliary 
lubricating-oil pump is started from the generator panel. 
This pump is automatically stopped as soon as the shaft- 
driven pump attains sufficient speed to supply oil to the 
bearing housing. Four green lamps indicate that the 
temperature of the turbine and generator bearings is 
normal, that oil is at the proper level and that the shaft- 
driven pump is operating. Should any of these func- 
tions become abnormal during the unit’s operation, the 
lamp indicating that function will be extinguished and 
at the same time an alarm signal will be sounded. This 


alarm is connected in parallel with a conspicuous white . 


lamp that is lighted simultaneously with the sounding 
of the alarm, thus indicating visually which unit is in 
trouble. Should the shaft-driven pump fail, the motor- 
driven pump will automatically start if the unit is op- 
erating, so that, even though the trouble signal is sound- 
ing, the unit is still in condition to run in so far as 
lubrication is concerned. 

A two-button push-button station on each generator 
panel bypasses the contact on the unloader valve of the 
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preference governor-oil pumps. Since one preference 
pump and one non-preference pump serve two units, the 
two push buttons on these two generator panels are con- 
nected in parallel, as well as the indicating lights. 

A green lamp on each generator board is energized 
whenever the foot valve of the preference governor 
pump is lifted, thus indicating that the equipment is 
operating. A white light is also energized whenever the 
foot valve of the non-preference pump is raised. By 
these indications the operator is advised at all times of 
the operating condition of the governor pumps. A second 
green light indicates normal oil pressure in the accumu- 
lator tank. 

Indication of the governor and gate mechanisms’ posi- 
tion is given on the generator panels and is accomplished 
by Selsyn indicators. A white light energized through a 
special commutator on the generator shaft indicates the 
rate of acceleration or retardation of the unit during 
starting and stopping operation. This flicker device indi- 
cates to the operator the proper time to apply the air 


Fig. 5—View of 
turbine room _ be- 
tween two units, 
showing governor 
oil pumps in the 
foreground, ZOv- 
ernor pressure 
tanks, governor 
actuators and the 
butterfly -valve- 
operating mechan- 
ism in the back- 
ground 





The high-tension substation, although nearly 1,000 ft. 
away from the power house, is also controlled and 
metered on the panelboards in the power house control 
room ; but the protective relays for the transmission lines 
are on switchboards in a relay house at the substation. 
The operator is advised of the abnormal operation of 
this equipment, also the general type of trouble that 
caused abnormal operation of circuit equipment, by means 
of special signaling devices energized over a multi-con- 
ductor telephone cable. This substation can also be 
locally controlled at the relay house. 

The main station service circuits and equipment are 
also controlled, indicated and metered on panelboards 
located in the control room. This gives the operator 
control not only of the main power flow but also of the 
loading of the station service transformer bank equip- 
ment. He can shift the station service load at the same 
time that units are changed. 

With this type of control entire operation of the 
plant, in so far as the essential functions are concerned, 





brakes when shutting down the unit. The brakes can- 
not be applied, however, until the governor closes the 
gates. In case of internal generator trouble the governor 
automatically closes the gates, and the brakes are set. 
A green light indicates that the generator. air brakes are 
released, and another green lamp indicates that the gov- 
ernor safety solenoid is energized. 

Failure of the cooling water to the generator’s thrust 
bearings and to the power transformers, also excess 
temperature of the main power transformers, are indi- 
cated by the extinguishing of green lights on the control 
panel. 

A master drum switch on the panel for each generator 
will disconnect the mechanical trouble alarm circuit when 
in the off position. In this position the unit can be 
started, but no load can be taken on until this drum 
switch is put in the run position. When in the run posi- 
tion, the mechanical trouble alarm and white indicating 
lights will be energized if any of the green indicating 
lamps are extinguished for any reason whatever. The 
operator can quickly ascertain which unit and which 
function are in trouble. It is left to his judgment to 
determine whether the unit must be shut down or whether 
minor repairs can be made to keep the machine running. 
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is centralized under one operating head, thus to a very 
large extent eliminating the misunderstanding and mis- 
takes that are possible when orders are given over the 
telephone. 

The engineers for the project were Murray & Flood 
and W. S. Barstow & Company, Inc.; Albert S. Crane 
was consulting engineer. 

The designs for the dam, conduits, intakes, surge tanks 
and spillway were made by the J. G. White Engineering 
Corporation and the design for the power house and sub- 
station was worked out by W. S. Barstow & Com- 
pany, Inc. 

The dam, conduits and intakes were built by the 
Arundel Corporation, and the power house, spillway and 
substation by W. S. Barstow & Company, Inc. The steel- 
pipe conduits were furnished by the Reeves Brothers 
Company ; the penstocks and surge tanks by the Chicago 
Bridge & Iron Company; the intake gates by Phillips 
& Davies, Inc; the turbines, butterfly valves and tainter 
gates by the S. Morgan Smith Company; the turbine 
governors were built by the Woodward Governor Com- 
pany ; the generators by Westinghouse Electric & Manu- 
facturing Company; and the transformers by General 
Electric Company. 
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Chart for Sensible Heat Loss 
In Dry Flue Gas 


By A. PUISHES 


HE RECENTLY published work of Dr. E. A. 

Uehling, “Heat Loss Analysis,” has opened up a 
new lane of vision so far as the boiler house operating 
engineer is concerned. The demonstration of the equi- 
calorific fuel unit opens up many ways to simplify com- 
bustion calculations and clarify the interpretation of oper- 
ating data. It does still more, for it facilitates the charting 
of combustion formulas so that sufficiently accurate cal- 
culations may be performed by the operating engineer 
with the expenditure of a minimum of time and effort. 

By far the most important heat loss to the operating 
man, as pointed out by Dr. Uehling, is that of the sen- 
sible heat lost to the dry flue gas. The data for its 
determination is readily available in most plants, but 
many men shrink from it because of the troublesome 
calculation that must be performed. 

The writer has used the chart shown on the opposite 
page for this calculation with some success. It is plotted 
from data given in “Heat Loss Analysis” and is of 
sufficient accuracy for most practical purposes. The 
chart is self-explanatory, and the following illustrations 
drawn from the writer’s experience will serve to dem- 
onstrate its application. 

On an underfeed-stoker-fired job, the CO, is running 
about 12 per cent, with the flue-gas temperature 600 deg. 


above room temperature. To get the heat lost to dry 
flue gas, join 12 on the “Per Cent CO.” scale at the 
left with 600 on the “Flue Temperature” scale at the 
extreme right. Get the point where it intersects the 
longest vertical line at the center of the chart and 
project this point over horizontally until it intersects 
the vertical scale marked “Bituminous Coal.” The fig- 
ure read will be 17.2 per cent heat loss to dry flue gas. 

After determining the actual heating value of the 
coal being fired and calculating the loss by the con- 
ventional roundabout method, a figure of 17 per cent 
was obtained. With the usual doubtful reliability of 
coal analyses, which Dr. Uehling demonstrates so well, 
this discrepancy of slightly over 1 per cent is entirely 
negligible. 

On a fuel-oil installation the process furnaces were 
doing about 7.6 per cent CO, with a flue temperature 
of 570 deg. Referring to the chart, we join 7.6 on the 
COz scale with 570 — 60 = 510 deg. above room tem- 
perature on the flue temperature scale as shown. By pro- 
jecting over to the “Fuel Oil” scale (the light horizontal 
lines across the four scales will aid in making this pro- 
jection) we get a heat loss of 17.3 per cent. A similar 
procedure is followed for anthracite coal and natural gas. 

Readers who seek further light on the correctness of 
the chart or the data upon which it is based are re- 
ferred to Dr. Uehling’s excellent work. In fact, the 
hook is strongly recommended to anyone having anything 
to do with boiler plant work. It is believed that pre- 
senting the data in this simple chart form will be par- 
ticularly helpful in demonstrating the advantages of 
Uehling’s method of treating combustion calculations. 
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Engine Bearing Repaired by Arc Welding 


HE ACCOMPANYING photograph shows how 

electric arc welding was used to repair a break in the 
bearing of the cast-iron bedplate of a horizontal steam 
engine. 

This engine was being dismantled by the Freeport 
Light & Power Company, of Freeport, L. I., for ship- 
ment into Canada, when the fracture occurred at the 
bottom of the bearing housing. The car for shipment 
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was already on the siding and it was necessary to make 
the repair as quickly as possible in order that the freight 
car should not be held over. 

The work of repairing this engine was done on Sun- 
day, thereby adding considerably to the cost. Four hours 
of preparation and 14 hours of actual welding time were 
required. The break, which was 22 in. long and 5 in. 
deep, was drilled and studded and filled in with the 
electric arc, as shown in the center 
foreground on the photograph. 

This engine was repaired by the 
Hempstead Welding Company, of 
Hempstead, L. I., New York, and 
even though the job was completed 
on Sunday in 14 hours of continuous 
work the cost was only $140. The 
pkotograph and information concern- 
ing this job were obtained through 
the courtesy of the Lincoln Electric 
Company. 
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bottom of bearing 
housing 












Fig. 1—Rotor with 
propeller blowers 
for a 22,500-kva., 
3,600 - r.p.m. gen- 
erator 











Propeller Blowers 


Ventilate Turbine-Generators 


turbine-generators by internal blowers mounted on 

the rotor shaft ends, on account of the greater 
reliability and simplicity of operation. Some improve- 
ment in generator efficiency and reduction in over-all 
length can be obtained by using external blowers, but 
in most cases these advantages are more than offset by 
the advantages of greater operating simplicity and reli- 
ability of internal shaft blowers. As a general proposi- 
tion, it can be stated that the majority of purchasers of 
turbine-generators prefer units with internal blowers. 

Up until quite recently nearly all manufacturers of 
turbine-generators used some form of the centrifugal 
type of blower with a single side entrance for the rotor 
shaft fans. The principal advantage of this tvpe of 
blower is that it requires the minimum amount of axial 
space per unit volume of air delivered; but the amount 
of air that can be delivered is limited by the area of the 
annular section between the rotor shaft end and the 
internal diameter of the blower. Consequently, there is 
a definite limit in the size of machine that can be built 
with this type of blower. The centrifugal blower has 
a further performance limitation, because the air is 
required to make a 180-deg. turn in entering the blower. 
With high entrance velocities, the air volume does not 
distribute properly over the axial length of the blower, 
resulting in excessive blower losses. 

The double-entrance type of centrifugal blower was 
developed by Westinghouse to overcome these limita- 
tions. This design has been used on 12,500-kva., 3,600- 
r.p.m., and 75,000-kva., 1,800 r.p.m. generators. Experi- 
ence has shown that this type of blower is expensive to 
build and complicated to assemble, on account of the 
special intake passages and discharge guides required. 

To build still larger capacity 1,800- and 3,600-r.p.m. 
machines with internal blowers, and at the same time to 
simplify the manufacture and assembly of the blowers, 
consideration was given to using propeller-type blowers 
for this application. The propeller-type blower is 
inherently a high-efficiently design, and is capable of 


[: IS DESIRABLE to circulate the cooling air of 
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Fig. 2—Rotor with 
propeller blowers 
for a %75,000-kva., 
1,800-r.p.m. gen- 
erator 


By C. M. LAFFOON 


Power Engineering Department 
Westinghouse Elec. & Mfy. Co. 


delivering large volumes of air at relatively high static 
pressures. Its principal advantages are low power 
requirements, simplicity, sturdiness and mechanical reli- 
ability. High efficiencies can be obtained by using 
relatively long intake and discharge chambers with prop- 
erly arranged guide vanes. 

When applied as internal blowers to turbine-generator 
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Fig. 3—Section through one end of turbine-generator, 
showing operation of ventilation system 
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shafts, the most efficient conditions cannot be provided 
for the intake and discharge sections, because the axial 
length of the rotor shaft ends must not be excessive. No 
greater length for the intake need be used for this type 
of blower than for any other type, and intake circum- 
ferential and radial guide vanes can readily be installed. 
In providing the discharge passage, it is necessary to 
offset the blowers with respect to the rotor end plates, 
and the end plates can be shaped to improve the efficiency 
of the discharge chamber. 

The general arrangement of the propeller blowers on 
the shaft, with respect to the rotor end plates, the intake 
chamber with its guide vanes, and the discharge passage, 
is shown in Fig. 3. With this arrangement the propeller 
blower operates in series with the internal blowers in 
the rotor retaining rings and rotor body, and thus im- 
proves the ventilation of the winding and core. 

Test results show an appreciable gain in the rotor 
ampere-turn rating with this type of blower over that 
obtained with centrifugal blowers, which operate nor- 
mally in parallel with the internal-rotor blowers. From 
actual tests on propeller blowers with intake and dis- 
charge passages, as shown in Fig. 3, efficiencies of 40 to 
55 per cent can be obtained, depending on the air volume 
and pressure requirements to be met. 

Figs. 1 and 2 show propeller blowers mounted on the 
rotor shaft of a 22,500-kva., 0.80 power factor, 3,600- 
r.p.m. turbine-generator, and a 75,000-kva., 0.80 power 
factor, 1,800-r.p.m. turbine-generator, respectively. With 
this blower development, it is possible to build 3,600- 
r.p.m. turbine-generators with internal blowers up to 
ratings of 25,000 kva., at 0.80 power factor, and 1,800- 
r.p.m. generators up to 100,000 kva. rating. 


Flywheel Effect Required 


For Synchronous Motors 
By H. E. LARSON 


Industrial Engineering Department 
General Electric Company 


T IS necessary that a synchronous motor driving an 

air or ammonia compressor develop sufficient torque, 
but it is even more important to provide proper flywheel 
effect, either in the motor or in a separate flywheel, 
to limit current pulsation to the A.I.E.E. standard of 
66 per cent of full-load current. To explain this stand- 
ard, a motor having a rated full-load current of 100 
amp. may draw a current varying between 133 amp. 
maximum and 67 amp. minimum. 

A synchronous motor directly connected to a recipro- 
cating compressor can be compared to a weight hung 
from a coil spring. If impulses are transmitted to the 
weight it will oscillate up and down with a magnitude 
depending on the difference between the frequency of 
the impulses and the natural frequency of the weight 
and spring as a system. If these two frequencies are 
nearly or exactly equal, reasonance occurs and the weight 
may oscillate so violently as to break the spring. By 
making the inertia of the weight appreciably greater, 
or even less, the oscillations can be reduced to a safe 
magnitude. 

A synchronous motor responds to changes in load by 
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shifting the position of the rotor with respect to the 
rotating field of the stator. In this way it acts like a 
spring, this ability being measured by a quantity called 
P,, defined as the kilowatt input to the motor corres- 
ponding to a rotor shift of one electrical degree. 

In actual compressor applications it is not possible to 
reduce the WR? below that value inherent in the motor. 
It is possible, however, to add a flywheel or.a ballast 
ring to avoid a resonant condition. The figure shows 
two ballast rings on a rotor. These rings are used 
whenever there is not room on the compressor shaft for 
a flywheel, or when their use effects a saving. 

The total WR? required for a particular installation 


is: 
2— Cc P, f Hp 8 
WR? = Sw x is xX 1 
in which 
W R? Total Ib.-ft.? required. 


P, Electrical input in kilowatts per electrical 
degree displacement. 
f = Line frequency. 
S = Speed in revolutions per minute. 
Hp = Rated motor horsepower. 
Kw = Input in kilowatts at rated motor horsepower. 
C = Compressor factor. 


The compressor factor C is a constant peculiar to a par- 
ticular compressor for a definite value of current pulsa- 





Synchronous motor rotor, showing squirrel-cage winding 
and ballast rings 


tion. It is determined mathematically from the crank- 
effort diagram of the compressor. Values of C for 66 
per cent current pulsation are published in the N.E.M.A. 
Motor and Generator Standards, publication No. 30-2, 
October, 1930. 

An inspection of these factors will show that they 
depend somewhat on the number of cylinders and 
whether they are single- or double-acting, on the method 
of unloading, the difference between suction pressures 
of cylinders of the same compressor, the relatively large 
piston rod in a COz compressor, and the angle between 
cranks. In general, any condition that causes the total 
amount of work done on each stroke to be different for 
each crank will increase the compressor factor. 
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Oil Engines in a 
Texas Asphalt Mine 


By ORVILLE ADAMS 


HEN OPENING a mining property the manage- 

ment is immediately confronted with the problem 
of power supply. Usually the location is such that coal 
cannot be used economically, and an internal-combustion 
engine must be installed or a long transmission line run 
to a source of electrical supply, which latter may be 
expensive or the rate for energy too high to justify the 
investment. If the mine is a small one a gasoline engine, 
due to the low investment and availability of gasoline, 
may be advisable. But as soon as the power requirement 
reaches a substantial value an engine using cheap grades 
of oil becomes the economic choice. 

Such a plant is found in White’s Uvalde Mines, one 
of the principal operating companies engaged in mining 
and crushing natural rock asphalt, 110 miles south of 
San Antonio, Texas. The plant has a daily capacity for 
24 hr. of 6,000 tons, with a connected motor load exceed- 
ing the total horsepower of the oil engines by approxi- 
mately 40 per cent, a fact which affects the load factor in 
such a manner as to give exceedingly favorable over-all 
economy. 

The generating units comprise two Ingersoll-Rand 
three-cylinder, 330-hp., solid-injection engines directly 
connected to 220-kw., 2,300-volt, 3-phase, 60-cycle alter- 
nators. These engines supply the current for the various 
motors at the crushing plant, a motor for driving two 
auxiliary compressors, and for operating a dragline 
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excavator and an electric shovel at the mine. The con- 
nected load in motors at the mine and crushing plant is 
approximately 900 hp., yet the work throughout the 
24-hr. operation is so scheduled that the 660-hp. plant 
takes care of the demands without overloading the ma- 
chines. Obviously the 900 hp. is not all needed at any 
one time, the work being so timed that when the large 
gyratory crusher is operating the electric shovel at the 
mine is idle. When the train of dump cars returns, the 
shovel starts loading again just at the time the crusher 
has finished the previous charge of rock. The lights for 
the plant are supplied by a 35-kw. generator driven by a 
horizontal 55-hp. oil engine. 

Compressed air required for numerous drills and 
air tools is supplied by two 110-hp., oil-engine-driven 
compressors, each of 603 c.f.m. piston displacement. 
The spare compressors for stand-by, with a capacity of 
368 c.f.m., are arranged to be belted to a common line- 
shaft that is motor-driven, as shown in the illustration. 

The oil engine plant was installed in March 1926 and 
has operated at a very high load factor at all times. No 
trouble in the operation of these engines has occurred 
since they were installed four years ago and the annual 
repair bill has been small, so Frank Coughlin, general 
superintendent, reports. 

One operator only is employed, and he not only looks 
after the engines, but makes the necessary repairs when 
needed. In connection with fuel and lubricating oil, the 
plant averages 0.40 Ib. of fuel per brake horsepower- 
hour, and 4,000 b.hp.-hr. on a gallon of lubricating oil. 
Cooling water is pumped from a distant mine pit, and is 
therefore unsuitable for cooling purposes in the raw state. 
As it contains from 6 to 7 gr. of hardness, an inclosed 
system for water circulation is used and the make-up 
water is softened. This greatly reduces the solid content, 
with the result that there is little scale in the jackets. 
Only one cylinder head has been replaced since the in- 
stallation. 


Power plant of the 


White’s Uvalde 
Mines, containing 
diesel generating 


sets and horizontal 
diesel - driven air 
compressors 
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Control Battery Used for 
Emergency Lighting 
T A SUBSTATION arrangements were made to 


shut down for four hours to do several repair jobs. 
All the power was cut off from the station, and when 
everybody was on hand to do the work it was discovered 
that making the station dead also cut out the lighting 
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system. Normally the lighting was supplied from a 
15-kva. 4,000-volt to 110- and 220-volt transformer. In 
the substation there was a 110-volt control storage bat- 
tery and it was connected to the lighting circuit as in 
the diagram, which allowed the work to be done in the 
plant with the outside power cut off entirely. 

Butte, Mont. Ratpu E. MacKay. 


Orifices For Building Heating Control 


HE RESPONSE of B. F. Randel in the Dec. 2d 

number in which the orifice system as applied to 
direct radiation systems of building heating was dis- 
cussed and suggestions made for controlling distribution 
is an encouraging sign in that it indicates a recognition 
of the inherent advantages of orifice usage. 

However, analysis of the suggestions set forth indi- 
cates that Mr. Randel may not be familiar with some of 
the advancements made in the eastern section of the 
country which go a long way toward achieving ideal 
means of effecting satisfactory control of distribution. 

For a long period of time steam heating design was 
stagnant. Standard practice was to use radiator traps 
with gravity or vacuum return. A variation and advance- 
ment in the system is found in the use of the differential 
vacuum control, in which advantage is taken of the 
specific volume and temperature changes of steam under 
varying conditions of vacuum. A major responsibility 
is placed upon the steam-heating contractor to provide 
a tight piping system against in-leak of air under high 
vacuum. Any advantages claimed for quick warming 
up are common to orifice distribution, for the proper 
system balance effected produces the desired results as 
well as uniformity of heating. 

Isolated use of individual thermostatic supply valves 
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PLANT... 


may be justified for individual requirements, but a major 
installation of this character is very expensive. The 
maintenance possibilities of such a system over an 
extended period of years is a matter for serious consid- 
eration. In cases of partial installation, restricted inlet 
opening of the automatic valves may unbalance the sys- 
tem so as to necessitate overheating of the spaces having 
radiators equipped only with ordinary valves. 

One manufacturer of an orifice system utilizes com- 
pound orifices ; that is, in addition to the radiator orifices 
an orifice is placed in each branch main and riser. 
Automatic regulation is effected by a roofstat associated 
with a mercury balance conveniently located in the base- 
ment or engineer’s office. This balance modulates the 
opening of the main control valve. A variator, on the 
balance panel, provides for manual control. At the pres- 
ent time provision for zoning under automatic control 
necessitates duplication of expensive control mechanisms. 
Manual distribution valves can be installed for each zone. 
The manufacturer of this equipment adheres to standard 
practice concerning vacuum systems. 

Paralleling this activity in orifice development is the 
contribution made by another manufacturer along dif- 
ferent lines. The compound orifice feature is omitted 
and radiator traps are optional. The fact that systems 
are working without traps is strong enough proof of 
the feasibility of their omission. Facts remove the con- 
sideration from the realm of conjecture. The building is 
divided into as many vertical and horizontal zones as 
required, and in each zone is placed a remote-controlled 
motor-operated modulating valve which maintains any 
degree of flow between 5 and 100 per cent, varied by 5 
per cent increments. The control panel for the zone 
valves is centrally located and has transmitter dials gradu- 
ated to the modulating schedule indicated above. The 
zone-control method gives a flexibility that cannot be 
achieved with the group control previously described, 
and makes for greater economy. It provides for a dif- 
ferential control, subject to manual regulation, without 
the complication of a spring-loaded check on each 
radiator, as proposed by Mr. Randel. 

It is not apparent wherein the system proposed by 
Mr. Randel would be conducive to economy, and the use 
of a high-pressure drop of 10 lb. through an orifice 
might produce objectionable noise. Formerly, radiator 
orifices were designed for 1-lb. drop, but current prac- 
tice favors 3 lb., with which differential greater flexibil- 
ity of regulation is obtained. The 10-lb. drop is not 
necessary for better balance conditions and rapid circu- 
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lation, inasmuch as theoretical considerations are sub- 
stantiated by the performance of low-pressure-drop 
systems. A high pressure in a radiator means losses due 
to overheating and requires use of traps. 

The systems herein discussed indicate operating econ- 
omies, based on steam or coal usage, of from 20 to 40 
per cent over the straight vacuum types. As to the 
relative merits of the various systems, I feel that the 
zoned orifice system is a distinct contribution to the art. 
in that it calls for the minimum amount of equipment 
necessary to secure the desired control flexibility, and 
the need of radiator traps is eliminated with attendant 
reduction in capitalization and maintenance. As com- 
pared with unit thermostatic valves on each radiator, 
capitalization charges will be one-half or two-thirds 
lower, which consideration is of chief importance in 
figuring carrying charges or amortization of investment 
defrayed by operating savings. 

The use of long-distance or remote-reading recording 
thermometers installed in key locations around the build- 
ing, or a caliscope instrument, assist in obtaining maxi- 
mum savings. Such equipment increases capitalization 
materially, but it should not affect the price differential 
noted. 

There is an urgent need for rationalized analysis of 
mechanical problems on the part of the consulting engi- 
neer. It has come to be realized that the power plant 
equipped to secure the last point in efficiency may be an 
economic failure; and so it is im building equipment 
engineering when reflection is focused upon the current 
trend toward loading the operating man with the last 
word in engineering development. It costs money to 
keep in style. The truly progressive engineer tempers 
his imagination with hard reasoning. He must needs 
get out in the field and check up on the performance of 
his creations. M. N. Lonctry, 

New York, N. Y. New York Telephone Co. 


Markers for Indicating Wattmeters 
Facilitate Reading 


E HAVE over 100 indicating meters of the hori- 

zontal edgewise type on our main switchboard, and 
in routine operation the operator is required to take 
hourly readings from about 25 of these meters. 

We find it a great help to mark each meter with its 
circuit name or number so that readings can be taken 
without having to check the larger label further down 
under the meters. 

Our method of marking is to use labels lettered with 
waterproof drawing ink on ordinary white writing paper. 
A strip 4 in. wide x 14 in. long is suitable for most names 
and does not obscure the scale to an objectional degree. 
Wattmeters with a zero center are marked “in” and 
“out” (tie lines). 

The labels are pasted on the mside of the glass in a 
central position at the lower edge. 

The adhesive we use to attach the paper to the glass 
is called “flexible colloidian” and can be had at any drug 
store. A camel hair brush is used to apply it to the 
glass, and then the label is placed and pressed down with 
the thumb. It must be worked fast, as this material dries 
almost immediately after applying. 

The label can be seen clearly through the colloidian 
and will not yellow as much as it would with varnish. 

Nashville, Tenn. Tuomas E, MILLER. 
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Testing Transformers Must Have 


Sufficient Capacity 
HEN MAKING high-voltage tests on large gen- 


erator windings the power capacity necessary to 
supply the charging current of the windings must not be 
overlooked. The windings of a large generator act as 
a high-capacity condenser and require a fairly large 
power capacity in the testing equipment to supply the 
charging current. This was demonstrated in a test made 
on the windings of a 28,000-kva., 11,000-volt waterwheel 
generator after rewinding. 

The most convenient transformer for supplying the 
test voltage was a 50-kva., 11,000 to 32,000-volt unit. 
When this transformer was connected to the generator’s 
windings it was found to be too small to supply the 
charging current and the voltage could not be raised to 
the required test value. When a 150-kva. transformer 
was substituted for the 50-kva. unit, the test was com- 
pleted in a satisfactory manner. 


3uffalo, N. Y. M. C. MaaurIre. 


Pump Troubles Often Caused by 


Faulty Suction Line Construction 


OURCES of trouble in pumps failing to deliver their 

rated capacity, erratic delivery and losing prime, can 
often be traced to a faulty foot valve and the submerg- 
ence of the suction line. 

The threaded portion of a foot valve is often short, 
and unless the suction pipe thread is cut as short as the 
foot valve thread a portion of the suction pipe will pro- 
ject into the chamber of the foot valve when the joint 
is made up. This projection will prevent the flapper 
of the valve opening as much as would otherwise be 
possible, thereby decreasing the area of the suction pipe 
and capacity of the pump and causing an erratic delivery 
by the baffling effect of the flapper in the path of the 
water. The projecting pipe often permits the velocity 
of the entering water to wedge the leather flapper tightly 
into the suction pipe. Then if the weight of the flapper 
is not sufficient to remove the wedged leather from the 
pipe, it becomes impossible to prime the pump until the 
leather is reseated. 

Another important point in connection with suction 
lines is to make sure that the end of the suction line is 
submerged sufficiently to prevent the pump from drawing 
in air. If a suction line ends a short distance beneath 
the surface of the water, the velocity of the incoming 
water will create vortices or whirls which will carry air 
to the pump. The distance that the end of the suction 
line should be submerged is dependent both on the size 
of the pipe and the velocity of the incoming water. A 
safe plan to follow is to have one foot submerged for 
each inch in diameter of suction pipe for sizes 2 in. and 
above ; sizes above 8 in. may be safely held at 8 ft., except 
in extraordinary cases. 

If this submergence is impossible, a disk three or four 
times the diameter of pipe tack-welded around the suc- 
tion pipe and as close to the end as practical will prevent 
air from being drawn into the pump from this cause. 

As tight joints are essential in suction line piping, 
particular care is required in threading and making up 
the joints. 

All pipe machines and stocks have indicating marks 
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for the correct depth of a standard thread. These marks 
are all right if the thread of the fitting that the pipe 
screws into is the proper depth—if not a leaky thread is 
on the pipe. It is usually more satisfactory, even though 
more time is required, to take two cuts instead of making 
the full depth of the thread in one cut. This method 
permits of gaging the distance the thread will screw into 
the fitting. When threads are cut this way and the joint 
made up tightly with a metal-to-metal contact, there will 
be no need of ‘“‘dope” to produce a tight connection. 
Brooklyn, N. Y. WILLIAM ANDERSON, 


Determining Average Demand of 


Fluctuating Loads 


READ with considerable interest the article by R. K. 
Long in the Dec. 16, 1930, number of Power on 
“Determining Average Demand of Fluctuating Loads.” 
He describes a method of measuring average power in a 
circuit by means of a wattmeter and a stop watch. Evi- 
dently instead of “wattmeter” he means “watt-hour 
meter.” 

Where such measurement of average power is made 
with the intention of controlling the billing demands it 
might be desirable to go a step further and install a 
watt-hour demand meter with some definite time interval, 
such as fifteen or thirty minutes. This meter will give 
a record over a longer period of time and will be more 
truly comparable to the measurements made by the power 
company if the energy to be measured is purchased. 

Detroit, Mich. 

A. S. ALBRIGHT, Supt. of Meters, 
Detroit Edison Company. 


Ash Handling at West Station 


HE ARTICLE entitled “Submerged Grinder Rolls 

Prevent Overheating,” by R. A. Foresman, in the 
Jan. 20 number has, no doubt, received a great deal of 
attention. With the increase of ratings at which boilers 
are being operated and the consequent increase in fuel- 
burning capacity per square foot of stoker area, the 
question of ash disposal has moved to the fore. 

Few will take issue with the statement made in the 
next to the last paragraph of Mr. Foresman’s article that, 
when it comes to disposing of large quantities of ash, it 
should be removed as fast as it is produced by the 
clinker grinders and that the place to store refuse mate- 
rial is outside of the plant. The designers of large power 
plants have become aware that great basement heights 
to accommodate large ashpits is a wasteful practice. 

Mr. Foresman has also properly stressed the impor- 
tance of an effective water seal. Not only can the air 
delivered to the pit be thereby controlled in the burning 
out of the combustible in the ashes above the grinder, 
but, what is more important, the gases are prevented 
from escaping into the sluiceway. From here they leak 
into the basement, and if one of the boilers served by 
the sluiceway is down for repair the gases find their way 
through this boiler and soon make the operating floor 
a place difficult to breathe in. 

No mention is made in the article as to how the ashes 
are removed from the water-filled ashpit. In this con- 
nection I believe readers will be interested to learn how 
the ash-disposal problem was solved at the West power 
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Ash Handling at West power station, Berlin 


station of Berlin, because the same points that Mr. Fores- 
man brings out were considered in its design. The West 
power station is the largest and most up to date in 
Europe. Visitors to the World Power Conference last 
summer had the opportunity to view the plant in the 
course of construction. The boilers are fired with Taylor 
stokers 20 retorts wide and 49 tuyeéres in length. 

The accompanying illustration shows the: ash falling 
into a device filled partly with water. The water is kept 
at a certain level by means of float control or overflow, 
thereby maintaining a seal of about five inches. A 
paddlewheel carries the ashes upward along the inclined 
bottom at a slow rate of speed, giving ample time for 
the ash to drain thoroughly before it is discharged, either 
by means of portable conveyors into railroad cars or 
through the chute to the mechanical conveyor system 
which takes it to the yard pit. The crushing rolls are not 
submerged, because that was not considered necessary 
in this case, as the air supplied to burn the combustible 
in the ash will also be effective in cooling the rolls. 

I had the opportunity to see this form of ash-removal 
system in operation in many other plants abroad. The 
water and power consumption is small, and the size 
shown in the illustration will handle fifteen-inch clinkers 
without difficulty. ARNOLD WEISSELBERG. 

Jersey City, N. J. 


Two-Stage Feed Pumps Protect 


Economizer 


EED PUMPS of the outside-packed-plunger type 

took the water from an open exhaust-steam heater 
and delivered it through an economizer to high-pressure 
boilers. Thus the economizer was subjected to the full 
boiler pressure, and to this fact was attributed occasional 
occurrences of ruptured tubes. To relieve the situation, 
the engineer hit upon the plan of substituting a pair of 
turbine-driven two-stage centrifugal pumps as_ boiler 
feeders. From the first stage of each pump the water 
was piped to the economizer, through which it is cir- 
culated back to the second stage and thence to the boilers. 
Thus, the economizer had to withstand only the com- 
paratively low first-stage pressure. 

Inasmuch as the initial heating of the water in the 
open heater raised its temperature almost to the boiling 
point, the heater was set at an elevation that secured a 
static head on the pump suction of about twelve feet. 

St. Louis, Mo. A. J. Drxon. 
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From Among 
Readers’ 


Problems 


(Sarscrre oF AMMONIA COMPRESSOR 
—What is the capucity of an am- 
monia compressor with an 8-in, diam- 
eter and 20-in. stroke, single-acting 
cylinder, when operated at 100 r.p.m., 
if the volumetric efficiency is 85 per 
cent? The head pressure is 114 lb. gage 
and the back pressure is 45 lb. gage. 
J.W.R. 


The cubic feet of gas handled by a 
compressor is found by the equation: 
Vol. = LK AX WN XK Ec, when 

p= 1.667 
A = Piston area in ft. = 0.7854 (d)’*. 


2 
In this case 0.7854 (5) = 0.349. 


Is 


L = Siok in it. = 


bo 


N = Delivery stroke per minute, which 
for the single-acting machine is 
equal to the r.p.m. = 100. 
E = Volumetric efficiency, 85 per cent. 
Substituting these values we have 
Suction volume — 1.667 X 0.349 X 
100 & 0.85 = 49.44 cuit. 
Therefore the volume of suction gas 
handled per minute by the compressor is 
49.44 cubic feet. 

The next step is to ascertain the re- 
frigeration performed by the ammonia, 
which, after evaporation, has a volume 
of 49.44 cuft., first finding the weight 
of this ammonia. The question does 
not state the condition of the suction 
gas, but it will be assumed that it is 
superheated 10 deg. above the boiling 
temperature, corresponding to the suc- 
tion pressure of 45 lb. gage. The boil- 
ing temperature is 30 deg. F., and with 
a 10 deg. superheat its total temperature 
is 40 deg. F. The Bureau of Standards 
tables on the, properties of ammonia 
show that the volume of a pound of 
ammonia gas at 45 lb. gage pressure 
and 40 deg. F. temperature has a volume 
of 5.06 Ib. and a total heat of 626.8 
B.t.u. Consequently, the 49:44 cu.ft. 
has a weight of 49.44 ~— 5.06 = 9.77 
pounds, 

As stated, each pound of suction gas 
contains 626.8 B.t.u., and the ammonia 
tables reveal that at a head pressure 
of 114 lb. gage a pound of liquid am- 
monia in the receiver should have a 
temperature of 70 deg. F. and contain 
120.5 B.t.u. The difference between 
the heat in the suction gas and the 
heat in the liquid is the heat absorbed 
in the evaporating coils. Consequently, 
each pound of ammonia handled absorbs 
626.8 — 120.5 = 506.3 B.t.u. As there 
are 9.77 lb., the total heat absorbed per 
minute is 560.3 & 9.77 = 4,946.5 B.t.u. 
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As the removal of 200 B.t.u. per minute 

is considered a refrigerating duty of 

one ton, the machine would be perform- 

ing a duty of 4,946.5 — 200 = 24.7 tons. 
o, 
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paceman Power By CLutcH S.Ip- 
PING—How ts it possible to gain more 
power from an engine by slipping the 
clutch? I know that this is done in 
the case of automobiles and hoists. D.A. 


Broadly speaking, the driving power 
is not increased by slipping a clutch, 
but under certain conditions the engine 
will pull a load which it would not with 
an unslipped clutch. 

The gasoline engine has a torque 
characteristic such that at low speeds 
the torque, or what might be called the 
pulling power, drops to _ practically 
zero. If, for example, a car is moving 
slowly in high gear, the torque of the 
engine at this engine speed may be 
such that it cannot overcome the re- 
sistance of the car, and it wiil stall. 





PREVIOUS 





Conducted by 


L. H. MORRISON 


When the engine shows such symptoms, 
one of two things can be done. The 
drive can be shifted to low or to 
second speed, so the engine can be 
run at a higher speed, and so give a 
higher torque, or the clutch may be 
slipped and the engine speeded up. In 
the latter case much of the engine’s 
power is lost by frictional heat at the 
slipping clutch, but enough is trans- 
mitted to the wheels to keep the car in 
motion. 

Under a second set of conditions an 
engine may appear to carry a greater 
load with a slipping clutch. <A _ hoist 
may be starting a loaded bucket and the 
engineer may let the clutch slip. The 
explanation is that from the point of 
starting until the bucket reaches its 
highest lifting speed, the load on the 
driving motor or engine is made up of 
the dead weight of the bucket plus the 
load due to accelerating the bucket, or 


tha 
W + Wa, 
bucket acceleration and g the accelera- 


tion due to gravity. If the operator 
tries to bring the bucket up to speed 


where VV is the weight, a the 


quickly the acceleration load Wo may 


be so large that the engine cannot lift 
the bucket. By slipping the clutch the 
acceleration a is reduced to a point 
where the engine can bring it up to 
speed, but at a slow rate. 


QUESTION 


DISCUSSED BY READERS 


THE QUESTION 


HAT is the maxt- 

mum probable equiv- 
alent evaporation that one 
should expect from a plant 
containing three water- 
tube boilers totaling 10,000 
sq.ft., when  hand-fired 
with natural draft at 90 
per cent rating, with a very 
high grade run-of-mine 
coal? |What should,be ex- 
pected at 30 per cent rat- 
ing during the 14-hr. night 
shift? How much could 
the efficiency and per cent 
rating be increased if stok- 
ers were installed? wo 
of the boilers are sixteen 
years old and the third is 
seven years old. M.H.C. 





ITH the stokers available for 

such a plant, there must be 
extenuating circumstances for the con- 
sideration of hand-fired operation. As- 
suming 13,000-B.t.u. coal in the calcu- 
lations, hand firing at 90 per cent 
rating and 57 per cent efficiency re- 
quires 4,066 Ib. of coal per hour, with 
an equivalent evaporation of 7.6 lb. of 
water per pound of coal. Hand firing 
at 30 per cent rating and 43 per cent 
efficiency requires 1,796 lb. of coal per 
hour, with an equivalent évaporation 
of 5.8 Ib. of water per pound of coal. 

Banking one boiler and firing two 
for 30 per cent total rating and 50 per 
cent over-all efficiency will require 
1,545 Ib. of coal per hour, with an 
equivalent evaporation of 6.7 Ib. of 
water per pound of coal. 

Banking two boilers and firing one 
for 30 per cent total rating, or 90 per 
cent on one boiler, and 57 per cent 
efficiency requires 1,355 Ib. of coal per 
hour, with an equivalent evaporation of 
7.6 lb. of water per pound of coal. 

Stoker firing at 90 per cent rating 
and 72 per cent efficiency will require 
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3,219 lb. of coal per hour with an 
equivalent evaporation of 9.64 Ib. of 
water per pound of coal. 

Stoker firing at 90 per cent rating 
with two boilers on line and one spare, 
at 74 per cent efficiency, requires 3,132 
Ib. of coal per’ hour, with an equivalent 
evaporation of 9.9 lb. of water per 
pound of coal. 

On the other hand, stoker firing at 
30 per cent rating and 52 per cent 
efficiency requires 1,486 lb. of coal per 
hour, with an equivalent evaporation of 
7 Ib. of water per pound of coal. 

Stoker firing at 30 per cent total 
rating with one boiler on the line and 
with two banked, and 70 per cent effi- 
ciency, will require 1,073 lb. of coal 
per hour, with an equivalent evapora- 
tion of 9.64 lb. of water per pound of 
coal. 

Under ordinary circumstances and 
assuming the boilers in well-kept con- 
dition, the difference in coal consump- 
tion indicates a stoker installation will 
pay for itself in less than three years, 
without figuring labor saving or proba- 
bilities of a cheaper coal, 

The efficiencies used are in line with 
my experience and are averages that 
should hold good for every-day opera- 
tion. . N. H. CHRISTMAN. 

Cleveland, Ohio. 


o, 
—“e— 


HIGH GRADE run-of-mine coal, 

such as Pocahontas, should average 
at least 14,300 B.t.u. on an as-received 
basis. Many analyses of this grade of 
coal will show values of 14,500 to 
14,600 B.t.u., depending on the moisture 
content, 

As to the maximum. probable equiva- 
lent evaporation, it is anyone’s guess 
what this might be. Roughly, boiler 
and furnace efficiencies would approxi- 
mate: Hand firing, 50 to 65 per cent, 
and for stokers, 60 to 75 per cent. 

Undoubtedly there are many cases 
where higher efficiencies have been 
reported for hand firing and lower 
efficiencies for stokers, but these values 
represent good fair averages. Using 
this as a basis, evaporation figures 
based on 1,000 B.t.u. per pound of 
steam and 14,300-B.t.u. coal would be: 
Hand firing, 7.00 to 9.30 Ib. of water 
per pound of coal; stoker firing, 8.50 to 
10.70 Ib. of water per pound of coal. 

As to evaporation at 30 per cent 
rating, this figure would be materially 
lower than evaporation figures at 90 
per cent of rating, and could only be 
an estimate. The advantage of stokers 
is the increased boiler economy, for an 
increase in efficiency from 50 to 60 per 
cent means a 20 per cent saving in fuel, 
and from 65 to 75 per cent means a 
15 per cent saving in fuel. A saving in 
labor is also effected. 

Higher ratings are possible with 
stokers. With hand firing 150 per cent 
rating is about the peak that can be 
expected with natural draft, so in addi- 
tion to other advantages higher ratings 
can be obtained with stokers than pos- 
sible with hand firing. If the load is 
such that all three boilers must be 
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operated now, with stokers the load 
could be carried on two boilers, with a 
spare boiler for repairs. 

More uniform regulation of the fire 
is possible, 

While run-of-mine coal is burned 
now, screenings could be used in stoker 
operation. 

More smokeless combustion is pos- 
sible. Hand-fired furnaces are smoky 
because soot is produced in or near the 
fuel bed and cannot be burned in the 
limited combustion space of the furnace. 

Sheboygan, Wis, Aspott GLICK. 
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HIGH-GRADE run-of-mine coal 
will contain about 14,500 B.t.u. dry. 
If the steam load is fairly constant at 
90 per cent of the rated capacity of the 
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A Question 
for Our Readers 


NE of the fundamental 
principles is that two 
gases in a container will 
separately fill the entire 
vessel, independent of the 
other’s pressure, and the 
pressure exerted is the 
sum of the two gas pres- 
‘sures. This also applies to 
a vapor and a gas. If so 
why do not steam and air 
mix ina radiator? C.c. 


Suitable answers from readers will 
be paid for’ and published in the 
March 24, 1931, number 
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boilers during the ten-hour load period, 
the best efficiency that can be expected 
from good hand firing is about 70 per 
cent. The equivalent evaporation will 
then be 10.45 pounds. 

In a well-operated plant two of the 
boilers should be banked during the 
light-load period of 15 hr., which would 
bring the load on the third boiler, 
assuming they are all of the same size, 
up to 90 per cent of rated capacity. 
Under these conditions the evaporation 
on the night load would be approxi- 
mately the same as during the day 
load. The banking loss should be slight 
if the boiler dampers are tight. 

Stokers applied to these boilers would 
most likely be of the single-retort 
underfeed type, with the grate area 





"Instead of cash payment for answers 
published, readers may select any one of 
the following books. (Be sure to state 

the book desired.) 


Morrison’s American Diesel Engines; 
Walker and Crocker’s Piping Handbook; 
Norris and Therkeisen’s Heat Power; 
Emswiler’s Thermodynamics ; Church’s 
Steam Turbines; Uehling’s Heat Loss An- 
alysis; Croft’s Steam Power Plant Auzili- 
aries and Accessories ; Powell’s Boiler Feed 
Water Purification ; Osborne’s Power Plant 
Lubrication; Moyer and Fittz’ Refrigera- 
tion; Rietschel - Brabbee’s Heating and 
Ventilation; Annett’s Electric Elevators. 


proportioned to develop maximum effi- 
ciency at 125 to 150 per cent of rated 
capacity of the boilers. If the proper 
setting height could be obtained the 
efficiency should be in the neighborhood 
of 75 per cent at 125 per cent to 150 
per cent rating. The plant should be 
operated with two boilers in service 
during the day and one during the 
night, the other being banked. That 
would leave the third unit as a spare. 
The stoker on night load should operate 
at 70 to 72 per cent efficiency. 

If stokers are installed primarily to 
increase capacity the limits of such 
increase are: (a) the size of stoker 
that can be installed; (0) the ability 
of existing flues, breechings and stack 
to carry away the products of combus- 
tion; (c) the setting height that can be 
obtained to provide sufficient furnace 
volume for complete and smokeless com- 
bustion; and (d) the economic limit of 
sensible heat lost up the stack as indi- 
cated by the temperature of the gas 
leaving the boiler and determined by 
the type of boiler, design and condition 
of the baffles and the rate of driving. 

In all probability the economic limit 
of capacity in a plant 16 years old 
would be no greater than 200 per cent 
of normal rating, because the cost of 
changes to building and foundations to 
obtain higher ratings would likely be 
out of all proportion to the increase 
obtained. Lioyp R. LEATHERMAN. 

Chicago, Il. 


2, 
° 


HE boiler plant, if properly de- 

signed, would require approximately 
200 sq.ft. of grate surface in order to 
burn efficiently a good grade of bitu- 
minous coal. At 90 per cent rating, the 
plant would be evaporating 32,000 Ib. of 
water per hour. The probable maxi- 
mum factor of evaporation obtainable 
at this rating would be in the neigh- 
borhood of 8.5 Ib. of water per pound 
of coal fired. It would be necessary 
to burn about 19 Ib. of coal per hour 
per square foot of grate surface to ob- 
tain this figure. The over-all efficiency 
that would result from these operating 
conditions would be 57 per cent, using 
coal with a heating value of 14,500 B.t.u. 
per pound. 

When operating at 30 per cent of 
rating the boilers would be evaporating 
10,350. lb. .per hour. An equivalent 
evaporation of little over 5 Ib. could be 
expected, resulting in an over-all effi- 
ciency of 33.5 per cent. 

If overfeed mechanical stokers were 
installed, considerable improvement could 
be made on the over-all efficiency. An 
equivalent evaporation of 9.5 Ib. could 
easily be obtained when operating at 
90 per cent rating, with an over-all 
efficiency of 63.5 per cent. With suffi- 
cient stack capacity and mechanical 
stokers, the rate could easily be pushed 
up to 50 per cent of boiler rating, 
thereby securing the maximum effi- 
ciency. If this were done, the entire 
load, in all probability, could be carried 
with two boilers of 6,000 square feet. 

Fairfield, Conn. H. W. OccENFuss. 
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Heat, Light and Power Costs in 
New York City Hotels’ 


By EDWARD C. ROMINE, C.P.A. 


Horwath & Horwath, New York City 
Specialists in Hotel Accounting 


ad J ics series of studies is based on 

answers to questionnaires sub- 

mitted by members of the West 
Side Association of Hotels, New York 
City, most of the hotels included being 
of the semi-residential type. The four- 
teen answers received are here pre- 
sented in comparative form. 


TotaL Cost Per Day 


All averages quoted are simple aver- 
ages, not weighted. The average cost 
was 25c. a day for each available room, 





+Paper made available by Standard Sta- 
tistics Company, Inc. 


which is practically the same as the cost 
obtained in a recent survey of 75 hotels 
by Cornell University. 

In the present report, “cost per room” 
is the basis used for comparisons. It is 
realized that it takes more steam to heat 
a 13x18-ft. room than a 9x12-ft. room. 
Also that the relative amount of public 
spaces is an important factor. The cubi- 
cal contents of the respective hotels 
were not available, however, and there- 
fore the “per-room” basis was the only 
measuring stick that could be used. 
general, these hotels are much alike; 
consequently, it is thought that, for 


~ 


all practical purposes, these comparisons 
are fair. 


Table II gives the cost per available 


In 


room in each of the hotels. 

An excess in cost of five cents a room 
a day may not sound like very much, 
but in a 300-room hotel it amounts to 
$5,400.00 a year. 


HiGcH-PressurE PLANtTs SPEND More 


All of the hotels reported making 
their own steam, so that no costs of 
heating by central station steam were 
developed. Ten hotels reported operat- 
ing on high-pressure steam, and the re- 


TABLE I— SUMMARY OF 



























































SOE NE En a eo ee ee Sa eile ee tee erable cw ais Os ROW sc uy Mea 1 2 3 4 5 
Number of rooms (approximate).............-00::02 seer ee eees 150 _ 225 _ 250 300 _ 300 
Do you operate on high or low pressure?....... 0.2.0.2 620. e eee eee Low High High Low High 

Do you oe - erate ass ameter abasee ea taas 5555 RPA RED eM ree i iH ad - 7° 

Se en ee ee SE Ps a eS Eee eee er ° 

ht kw.-hr. of electricity used yearly....... ae SR AS ae ee A ee 229,549 355,250 282,280 161,911 

If you make electricity are you connected with Edison service for emergency purposes?|..... 2.2... ....-)e eee eee eee eee Yes “i Sha ee 

What RRR O ek he ees ek Lg tas a pRB RS 6 oe REED o me + SEs Oba SESS TL Sammie acto Er a See een (ee ae ss 

eh ed Was cade kash aos oo 5s Shoe ee shah See ese hb ees aes No. | Buck. uck. Soft and Dust No. 2 Buck. No. 1! Buck. 
ee ee ee a ee ee ee ee ee ee. $2,200.00 $8,062.76 $7,383.46 $5,850.00 $7,370.06 
Dace Gite DORI BRINE... ..5 5 << coon ncn sccececccsosccsesceveewnsasee 400 1,428 ,758 "a: i, 4 
Average price or ea. Pee ntcks peSRSSeme $6. 7 $5. 7 4. +4 $5. $6. a 
A e cans of ashes daily................. 1 
yee cost of remoying ashes and rubbish $300.00 7 Rear: $240.00 $540.00 

Do you use mechanical stokers?......... 1... ccc cece eee e cece cece cee ceeeces No No 3 No = 

eS errr eee err ea Yes Yes ° Eons o 
ae en err ee ee $0.40 DER, DE Gistecocusanse ok cae 
ra rr ee ee ee 8,000 a Sete peace J een es” 

i ears MR I NO on so 5 3 5 sos ons 2 wo 055s 0 win 0 soe se’ oe 650590 aes ees cine te) fe) es t) es 
EE ee er ere PTET ree aera yeT EE ceicmakehes “Meaicnee 
TS et oe ee eee) SoS ere ee ial aoa Whe aioe o 

Have you a refrigeration plant?....... 2... 2. ccc eee eee eee eee n cece ences No Yes es Seq hag 

Do you have circulating ice water?..... 0.2.0.2... cece cece eee e cette een enes No No = 7” 4 

eee eee eee No No ° = 4 

Do you operate your own laundry?................ cess eee c eee cette teen eeeee No Yes st ° ‘ 2 oO 

et ee ere eee ee Yes No es . week es 
Approximate candlepower, watts. ............- 22. c cece cee e eee e teen nee eeeens a ME cskc obeys sce e metee a ear ea 

How much electricity do you sell yearly? (kw.-hr.).........0... 00 eect eee eee ee fee tee eee e eee eens None gl Shaan Caan set eas °° 
ee Sr oe eee ee OE SR ers es es artly 
ESAS OES pe ener eee eT ee eee $7,000.00 $375.00 $3,700.00... 
ae oh A ee er eer eT ee ee TE ae Se a eee Edison rates ee ae oa ne 

Eloy sume bre ie yom well GeMnhy?.... .. . . 5 onnc cn cc ce cece ccc scence sccnecssccses None None roe pa Oe cane 

Mh EES ESES i Ss AA LENE AAS iD $1,920.00 | $8,242.00 $14,295. 66 $8,240. 33 $14,000.00 
Total annual cost of payroll. electricity, coal and ice........... 6.6: e eee ee eeee $8,249. 26 $26,659. 28 $24,904.17 $26,109.95 $25,706.00 

ANALYSIS OF PAYROLL No.| Amount No.| Amount No.| Amount No. Amount No. Amount — 
i TS es a DAM ER ERA EM KOD ESS be SADA SE has web eae 1 << 5 ee ae 1 $60.00 1 $52.50 1 3$55.00 

SN 5 65s sno con ceee sss eerdenns as ais 

SS ETO ee Feat beegteenees, See 2 39.00 1 45.50 1 42.00 1 339.00 
i RR se ee gets go Ae ke re eee Eee oe ese ae wah eens ayer eee 1 39.00 2 45.50 1 35.00 1 339.00 

| Re ie pM aS TRE OATES See hecelnetee 1] 33:00] t] 400007... 208 1] 333.00 

i ead a eae PAM GSE AIC mB aS Se 1 SS SR 1 35.00] 1 35.00] 1 333.00 

ee et ce De SEER Sb SERESSERS EES SE ESPs So oe a, Caeser eee). Sle! Ree: Las Baeeeerrs: See Seperate: joe nee 

ES EE Oe Baa kee eee Reena SA rari ps eres! Seay eRe) , LN ene DN ONES ans Meer aQe SS 1 339.00 

FSS RE oes Seger ne ee nde ean ee Tye Sarees ere SS eon: Oks SOR USS Sees ao. Geen eRegerersy bE oy-y Sree eae 

(REG SSR Ne as A oe OR FAC tig ey eyes > oe So ayer: (> SaeOS (oes Doerr: (Oks Carrier: (ore) | eam 

2 hr. 

Te eee Pee ear ree Pee A a ey ES Py ee Py ee I 411.50] 1 73.) VES ee; oe, eee 1 $39 00 

*Total annual payroll... .. .. . ..... 2c cect reece ccc c ce ccccccccrens *3 | $1,920.00 5 $8,242.00 6 | $14,295. 66 4 $8,240. 33 7 | $14,000.00 
Note: For comparative purposes, the payroll for all hotels was reduced 2Two days off. 


to a weekly basis. 


*There may be a slight difference between this amount and the total 
based on the rates listed due to overtime and positions not given. 


1This amount was calculated by us on the basis of 1,680 tons at $7 per 


ton. 
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8One day off. 


4Six hours off, lodging 
5 Colored. 
6 One meal. 


and board, twelve working hours. 


POW ER— February 17, 1931 














TABLE II—ROOM COST OF POWER, HEAT 


AND LIGHT 
— Romper a tot Sas 
oO 0! per Room per Room 
» b , oe . . . 
= — ee Mr. Romine’s original paper, of which this is an abstract, 
9 350 | 1 : ° ‘ 
i bre oc eh was delivered Jan. 8, 1931, before the West Side Associa- 
1 600 0.27 100 > " “ 
3 250 0:27 100 tion of Hotels, New York City. His analysis of hotel cost 
4 300 0. 24 87 data raises some interesting points which are discussed 
" = 2 . editorially on page 281 | 
10 400 0.23 82 
6 300 0.20 75 
1 150 0.15 55 
Aweinee:..:.. ...s,2 -. $0.25 $91 
ovate Ht No. 12: OS not anwar the: ehere It costs each of the four high-pressure roll costs, this study proves that it is 


maining four on low-pressure. I do not 
feel competent to discuss the relative 
advantages and disadvantages of low- 
and high-pressure steam, but I do point 
out that the four hotels using low-pres- 
sure steam showed an average cost for 
coal of $18 a room a year, compared 
with a cost of $30 a room a year in 
the hotels using high-pressure steam. 

The summary in Table III further 
divides the high-pressure hotels into 
those making electricity and operating 
a laundry and those simply operating on 
high-pressure steam without an electric 
plant or laundry. 


REPLIES TO QUESTIONNAIRE 


hotels which do not generate electricity 
or operate their own laundry an 
average of $9 a room a year more for 
coal than it does the four low-pressure 
hotels. If the two high-pressure hotels 
which operate their own laundries, but 
have no electric plants, use high-pres- 
sure steam just to run the laundries, it 
adds $11 a room a year, on an average, 
to their coal bill. 

And coal is not the only higher cost 
found in the hotels using high pressure, 
for the payroll cost in them is $39 a 
room a year compared with only $22 
in hotels using low pressure. 

And so, on the basis of coal and pay- 


much more economical to operate with 
low-pressure steam. [See editorial on 
page 281—EbiTor. | 


ELECTRICAL GENERATION DATA 
INCLUSIVE 


Four hotels generate their own elec- 
tricity, and the remainder purchase it 
at an average cost of about 3.5c. per 
kilowatt-hour. From the figures made 
available by this study there is no way 
of proving whether it is cheaper to 
make electricity or to purchase it. 

The study does prove a theory I have 
always held, namely, that in hotels 
generating their own electricity the con- 






















































































6 7 8 9 10 11 12 13 14 
300 300 300 350 400 450 450 600 600 
Low High High High High High Both High High 
No No No No No No No o No 
No No No No Yes Yes No No Yes 
248,110 384,000 PIO) Bip iese cvs cccsooes 475,000 EOUGG! Rossi vwdsccassvews 759,600 950,000 
Pr er eee a ne. CAEP NNe eae re ae Yes MM 0 eee .csiecescinghemame ce ues san cesta oO 
AO ee ee, | SEs Seer rr Terre re $2,640.00 $3,000.00 alate tide aiels' kw. Wid SH Granado ae alesse) a Oop wale aie ol w~. 36.003 
No. | Buck No. 1 Buck. Soft and Dust No. | Buck. Soft and Screen No. 2 Buck. §No. 1 Buck. Soft and Dust Soft 
$6,258. 39 $11,760.00 1$7,000. 00 $12,000.00 $12,250.00 $20,900.00 $7,800.00 $6,000. 00 $22,200.00 
92 - 1,6 1,800 3,00 3,300 1,300 1,500 3,700 
$6.75 $4.40 $6.80 $4.07 $6.10 $6.00 $3.95 $4.00 
1 20 30 14 9 20 
$184.00 $300.00 $360.00 $250.00 $675.00 $560.00 $260.00 $900.00 $395.00 
No No No No No No No No’ Yes 
No No No No No No Partly Partly No 
Pere rT IO Siri Eee ee Cee ee Pre rere Cee eee (Ker y ee eR eee $0.35 $0.3 Bmaaoaba! a gta aaie-averarer 
ae cae Atl Iba ca ae VMAS Slats) 5 Waits -6s jal POTEIA es sks oa pai can hoes pr SSB a aun bay eeRLa le c0 =o /o''e rata a-arera 9h x Tereiara taserele-wiel Bad tietsie.eia'gialele Sis'ee)> 80,000 Vi OA a ead ee ape 
Yes Yes Yes Yes Yes Yes Partly ves Yes 
Sa: SRE ee ee $0.05 CSU) SSAA ees | | aes Arann | | Aten | See eee ees ene ae Eien icles 
CIOR Becks coeds i aeceed 600,900 Se rere 976,000 Ce oe cs ences 600,000r 
Yes Yes Yes Yes Yes res Yes Yes Yes 
No No No Yes No No No No Yes 
No No No No No No No No No 
No No Yes No No No No No Yes 
No Yes Yes No Yes Yes Yes Yes 
sissnivicts'= oRisieisie wees 900 1,600 By atk orks alates ® 6s ss RAEN wR R C1516 7d EAM ROHICS Fide-e 8'Ee Receewle 600 7,500 8,000 
None 100,000 None Re) ere rer eae IMGEMEI | DEilecarc tons 9 Ga.3 baa Roeacieintea a ecedee naa 
iNisass woes emus es ee er ent Yes Yes WA oealnere wesracelvers ves Yes 
sae Wine bravest eee $7,000.00 a a ene. | Paterna $5,000. 00 $3.000.09 Drea Oy ae ate cicie.atern $2,700.00 $1,800.00 
NER ope sti My $0.0 ES ddta cere aa toiah cree aa See a areata Hee acre Edison rates .07 Raaleiar ec lataad acu ve ne atee $6.07 $C. 06 
PRE ree on - $150.00 None None None None None None 
aero stew 1°73 rreeerer a aes ree a ie wae To oma wae to Pree mae ee ae 
$22,409. 25 $32,880.00 $27,500. 00 $40,000. 00 $32,890. 00 $38,041.00 |...............0. $50,120. 00 $60,113.29 
No. Amount No| Amount No. Amount No Amount No.| Amount No.| Amount No.| Amount No.| Amount No.| Amount 
l 6$39.00 1 6$46.00 1 12$63.50 1 13$52.00 1 8$69.00 1 3$57.70 1 8$54.00 ve $46.00 1 a 6$80.00 
© 45.00 
S A er 1 34.50 1 45.00 eer a 50.00 1 1538.00 1 36.00 1 238.00 3 342.00 
239.06 
1 EO rte 1 34.50 1 45.00 1 1438.00 2 42.00 2 338.00 2 35.00 2 238.00 1 339.90 
1 1025.00 1 525.50 1 30.00 1 1621.00 1 35.00 1 331.50 1 25.00 1 33.00 3 233.00 
1 1023.00 1 pea | a re ee em eer 1 1621.00 2 35.00 2 331.50 1 25.00 1 33.00 1 233.00 
CTs PRETO TS | Tay, ee Ce Ae Re: Ret) Serer eran 2 WP ONE 6 bae bs uegioc wane ec dodeckasices 1 330.00 
340.00 
Ee eG Es ee Ree 1 45.00 braids vik aus altace ca vereswarcieaceereny: I 338.00 1 30.00 1 230.00 3 335.00 
330.00 
dre laws Rip erin tore tall inte ona cis ES CSR Sie er awe 1 1016.00 sere sia Wnevaieloee re assia ta lates cs cake ORRRUaI LSTA Wie! G2 CRUST RTA RST eo Re a alee lane’ 18.00 
bene pee Gas. 1 337.00 RING: exeseiatete rere oceatth te 1123.00 scearnedehican 335.00 Rl Sinema (eo 233.00 fee 
| ot re ee: | See: ieee ee eee 1 1029.00 1 35.00 1 328.50 1 OE  isre case eres UCBs ord bk se tes 
te See ae ia 
4 | $5,310.60 | 6 $9,860.00 5 | $11,880.60 7 $9,540.00 8 | $18,000.00 | 12 | $16,910.00 8 | $14,000.00 8 | $14,820.00 | 13 | $27,560.00 
* Two meals. 12 One day off, two meals. 
8’ Three meals. 13 Three meals, twelve working hours. 
* One day off, twelve working hours, lodging and board. 14 Two meals, twelve working hours. 
10 One day off, three meals, twelve working hours. %3 One day off, relief. 
11QOne day off, three meals, relief, twelve working hours. 16 One day off, two meals, twelve working hours. 
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TABLE III—RELATION OF PRESSURE TO 
COAL COSTS 


Cost of Num- Average 
Coal ber Rooms 
per Room _ of per 
per Year Hotels Hotel 
High-pressure hotels: 
Making electricity and oper- 
ating laundry........... $37 1 600 
Making electricity, not oper- 
ating laundry........... 36 3 370 
Operating laundry, not mak- 
ing electricity........... 29 2 260 
Not making electricity, not 
operating laundry....... 27 4 390 
Low-pressure hotels: 
Not making electricity, not 
operating laundry....... 18 a 300 


sumption is not controlled as carefully 
as in hotels where electricity is pur- 
chased and the exact cost is reflected 
each month in the electric bill. The 
figures show that 1,400 kw.-hr. a room 
a year were used in hotels generating 
their own electricity, compared with 
only 900 in hotels purchasing electricity. 
Of course, the guests do not know 
whether the hotel generates its own 
electricity or not, but the employees do, 
and they act accordingly. 

Table [TV supports these figures and 
also shows the comparative consump- 
tion of electricity in each hotel. 


TABLE IV—ELECTRICAL CONSUMPTION 


Number Kw.-Hr. 

Hotel of per Room 

Number Rooms per Year 
11 450 1,600 
Generate........ J 14 600 1,600 
3 250 1,400 
10 400 1,200 
BUNS or ciccickcaudeces seceuss 1,400 
7 300 1,300 
( 13 600 1,300 
{ 2 225 1,000 
*Purchase........ 4 4 300 900 
8 300 800 
[ 6 300 800 
5 300 500 
SPSS Reet ee a : 900 


*Figures submitted by only 7 hotels. 


Of the four hotels that generate their 
own electricity, three are connected 
with the New York Edison Company’s 
lines for emergency purposes. 

Table V presents the annual consump- 
tion of coal and the cost per room per 
year in each hotel. 


TABLE V—COAL COST PER ROOM 


be Sa } - | =} 
See be kn 2 oe 
E ss 38 = ° eS me, 
z “dg & 2 52 §8 88 
ZS «ste z a. 
S$ 885 =s> 8 53 #88 §&8 
rome sf §3 7= ga fa 
11 H Yes No 450 $46 7 
7 H No No 300 39 6 
14 { Yes Yes 600 37 6 
2 H No Yes 225 36 6 
9 H No No 350 34 5 
10 H Yes No 400 31 7 
3 H Yes No 250 30 7 
5 H No No 300 25 4 
8 H No Yes 300 23 5 
6 I No No 300 21 3 
a L No No 300 20 3 
12 *] No No 450 17 3 
! I No No 150 15 3 
13 H No No 600 10 2 
a  emeee y ae ee een ae $27 5 


*H in &itchen 


The comparative coal costs in hotels 
using low-pressure steam and_ those 
using high-pressure have been discussed 
already, the figures being taken from 
the foregoing table. But there is much 
more food for thought in the figures. 
For instance, if I operated hotel No. 7, 


306 


one of 300 rooms in which a laundry is 
not run and electricity is not generated, 
I should want to find out how other 
hotels of its size can operate at $19 
less a room a year for coal. And then, 
why should the 450-room hotel, No. 11, 
spend $46 a room a year when a 400- 
room hotel — generating its own elec- 
tricity just as No. 11 does—can operate 
for $31 a room, $15 less? The difference 
amounts to $6,750. Other similar 
questions also arise. 

All the hotels reported the kind of 
coal bought and the prices paid. Table 
VI was compiled from those figures. 


TABLE VI—FUEL DATA FOR VARIOUS 


HOTELS 

5 g a § 
2 on 

E | 3 a @, 
=) 4 o be x & 
vA 2 Ba ie ® oe 
es S ae « ° oa Runt 
e Z ES sc} e @ ,, 
6 e 55 82 5 ra 52 
< Se a ea A, a” 
7 H 300 No Buck. No. 1 $7.00 6 
9 H 350 No Buck. No. 1 6.80 5 
6 L 300 No Buck. No. | 6.75 3 
1 L 150 No Buck. No. 1 6.79 3 
5 H 300 No Buck. No. | 6.70 4 
12 L 450 No Buck. No. | 6.00 3 
11 H 450 Yes Buck. No. 2 6.10 7 
4 L 300 No Buck. No. 2 ie: 
2 225 No *Buckwheat 5.60 6 
14 H 600 Yes_ Soft 6.00 6 
8 H 300 No Soft anddust 4.40 5 
3 H 250 Yes Softanddust 4.20 7 
13 H 600 No Softanddust 3.95 2 
10 H 400 Yes Soft and 4.07 7 

screenings 


*Not reported. 


The market price of coal has declined 
along with the prices on most other 
commodities, and as the questionnaires 
were answered some time ago, the prices 
are out of date. I prepared the table, 
however, for I thought those using a 
higher-grade coal, such as buckwheat, 
would be interested to see the compara- 
tive yearly cost per room in_hoteis 
using a cheaper coal. Table VII gives 
the answer in a nutshell. 


TABLE VII—SUMMARY OF TABLE VI 


Tons per Cost of 
Number Price Room Coal 
of Kind of per per per Room 
Hotels Coal Ton Year oper Year 
*10 Buckwheat $6.40 4.6 $29.44 
4 Softanddust 4.15 5.5 22.82 


*One hotel included which reported ‘‘soft, $6 a ton.” 


Only three hotels reported operating 
their own laundries. It was not the 
purpose of the study to obtain figures 
upon which to base conclusions as to 
whether it is advisable for hotels the 
size of those considered to operate their 
own laundries. In considering laundry 
costs in plants where high-pressure 
steam is required the cost of the steam 
should not be overlooked. It would 
seem that a hotel laundry requiring 
high-pressure boiler operation might 
be a liability rather than an asset. Too 
often, in comparing laundry costs, only 
direct departmental expenses are taken 
into consideration and that very im- 
portant factor of overhead is dis- 
regarded. 


Bic RANGE IN Payro.i Costs 


To show you at a glance how total 
heat, light and power payroll compares 
with those in other hotels Table VIII 
was prepared. 





The causes for the differences in the 
costs may be traced to the individual 
positions by referring to the compara- 
tive schedule, giving the number of 
engineers, firemen, electricians, plumb- 
ers, etc., in each hotel, together with 
their salaries. Many interesting com- 
parisons are possible. For instance: 
In the five 300-room hotels which re- 
ported chief engineers are paid as high 
as $63.50 a week and as low as $46 
(room not being furnished). Firemen’s 
salaries range from $21 to $40 a week, 
electricians’ from $30 to $45, etc. 


Daity Recorps oF Costs 
RECOMMENDED 


I have pointed to the fact that, in 
hotels generating their own electricity, 
there is apt to be a feeling that, since 
the engines must run anyway, a few 
extra lights here and there do not cost 
anything, and that because of this, these 
hotels use over 50 per cent more kilo- 
watt-hours than the hotels in which 
electricity is purchased. 

This illustrates how expensive it is 
not to realize that every pound of steam 
wasted in unoccupied rooms, every elec- 
tric light left burning unnecessarily, 
costs the hotel real money. A daily 
record of the consumption of steam, 
coal, electricity, etc., is one of the best 
methods of bringing about economy on 
the part of employees in the use of these 
items. 

In an article which won the first 
prize in a recent contest conducted by 


TABLE VIII—PAYROLL FOR HEAT, LIGHT 
AND POWER 


Number Payroll per Room 
Hotel Number of Rooms per Year 

3 250 $57 
5 300 47 
14 600 46 
10 400 45 
8 300 40 
1 450 38 
2 225 37 
7 300 33 
12(L) 450 31 
4(L) 300 27 
350 27 
13 600 25 
6(L 300 18 
1(L) 150 13 
RED. eau op estiwconnes $35 


(L) Low-pressure steam used. 


the Hotel Accountants’ Association of 
Chicago, C. E. Reinholt, comptroller 
of the Hotel Statler, Cleveland, tells 
how hotel bookkeepers and accountants 
could help reduce expenses. He says 
that meter readings should be taken 
each morning and the consumption 
figures for the preceding day compared 
with the records of prior periods. “To 
secure reductions in consumption it is 
well to initiate a campaign to that end,” 
he declared. Further on he calls atten- 
tion to the fact that “It will be found 
that steam for dish-warmers ‘is on when 
the dishes in them will not be used for 
24 hr. In the cooler months rooms 
will be heated when they are empty. 
Bath room doors may not be closed by 
maids, allowing heat to freely pass from 
that room through the-ventilator. Public 
rooms are heated unnecessarily when 
there are no functions in them, Steam 
tables with poorly fitting tops and pans 
are wasting steam.” 
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Tests Made on Carbon Brushes 
Operating in Hydrogen 


rent Collection in Hydrogen,” pre- 
: sented at the American Institute 
of Electrical Engineers’ recent winter 
convention by Robert M. Baker, of the 
Westinghouse research department, de- 
scribed tests made on commutator ma- 
chines and slip rings running in hydro- 
gen. These tests were made in antici- 
pation of operating commutator ma- 
chines, such as rotary converters and 
exciters, on synchronous condensers in 
hydrogen. The table gives the results 
of five brush-life tests made on a 5-hp. 
direct-current generator. All tests were 
made with full-load current in the 
brushes, but the generator was _ not. al- 
ways adjusted for the same grade of 
commutation. Tests 1, 2, 3 and 4 were 
made with 30 per cent of the current 
shunted from the commutating-pole 
winding of the generator. The spark- 
ing at the trailing edge of the brushes 
Was quite severe, and resulted in rather 
short brush life even under the most 
favorable conditions. Test No. 5 was 
made with almost sparkless commuta- 
tion. 

The most interesting comparison is 
that between Tests 1 and 2, which were 
made under identical conditions, except 
that the former was made in air and 
the latter in hydrogen. In air the 
minimum calculated brush life was al- 
most a year, whereas in hydrogen it 
was only a little more than a_ week. 
Furthermore, the damage to the com- 
mutator during the test in hydrogen 
was considerable. The trailing edges 
of the commutator bars were burned 
away, leaving a bright metallic surface. 
In some cases the depression was as 
much as sz in. The first test in hydro- 
gen was unusual because it showed such 
a great difference in wear between the 
positive and negative brushes. 


A rest col “Commutation and Cur- 


EFFEctTs oF HUMIDITY 


Tests 3 and 4 were made for the pur- 
pose of determining whether the un- 
usually bad behavior of the brushes and 
the commutator in Test 2 could be at- 
tributed to the high relative humidity 
which was suspected during this test. 
These tests were made with 30 per cent 
of the current shunted from-the com- 
mutating-pole winding of the generator, 
and the only difference in the two tests 
was in the relative humidity of the hy- 
drogen atmosphere in which they were 
run. During Test 3 the relative humid- 
ity was maintained at less than 10 per 
cent, whereas during Test 4 the relative 
humidity was maintained practically 
constant at 50 per cent. The table 
shows that the wear at the higher 
humidity was approximately four times 
as great as it was at the lower humidity. 
An inspection of the commutator gave 
further evidence of improved perform- 
ance during the low-humidity test. 

Upon shutting down, in Test 3, the 
commutator appeared dark and uni- 
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formly smutted, but apparently no dam- 
age had been done. A light application 
of fine sandpaper showed the commu- 
tator to be in good condition. This was 
not true of the commutator at the end 
of Test 4. It was apparent imme- 
diately upon shutting down after that 
test that the commutator had been badly 
burned. The bright copper was show- 
ing on the trailing edge of the com- 
mutator bars just as it was after Test 2, 
and the roughness could not be removed 
by any reasonable amount of sandpaper- 
ing. Brushes 1 and 4, on the side of the 
machine nearest the moisture supply, 
showed somewhat shorter life than 
Brushes 2 and 3, which were on the 
other side of the machine. In conclu- 
sion, it may be said that if a commutator 
machine is running in hydrogen and 
sparking badly, the presence of moisture 
is detrimental to both the brushes and 
the commutator. 


OPERATE SATISFACTORILY 
IN HypROGEN 


BRUSHES 


The tests described were made with 
the generator adjusted to give sparking 
at the brushes, the idea being to deter- 
mine what would happen if this condi- 
tion should arise in service. The vari- 
ous troubles encountered under this 
severe condition should not lead to the 
belief that commutation in hydrogen is 
especially difficult, or that it will usually 
be associated with troubles such as 
roughened commutator and rapid brush 
wear. To show that operation in hy- 
drogen may be quite satisfactory when 
commutating conditions are normal, it 
is only necessary to refer to Test 5 in 
the table. This test was made while the 
generator was delivering full-load cur- 
rent, but the shunt had been removed 
from the commutating-pole winding. 
The calculated minimum brush life of 
almost five years, and the good condi- 
tion of the commutator at the end of 
this test, indicate that as long as a ma- 
chine is designed and adjusted for good 
commutation in air it will behave quite 
satisfactorily in hydrogen. This last 
test was repeated several times, and the 
same results were always obtained. 


Tests oF STEEL SLip RING 


Tests were made on a tool-steel ring 
trimmed with different grades of car- 
bon and graphite brushes. The results 
of these tests were always the same. 
Lumps of hard material, sometimes 0.02 
or 0.03 in diameter, were formed in the 
brush face, and immediately began to 
score the ring. Upon analysis the hard 
material proved to be cementite, ap- 
parently formed by a combination of 
iron and carbon in the presence of 
localized high temperatures in the con- 
tact. 

In an attempt to prevent the forma- 
tion of hard spots in the brush face, a 
helical groove was cut in the face of the 
tool-steel ring. With this change it 


was found that a number of brush grades 
which failed on the plain ring could be 
operated without difficulty. The forma- 
tion of hard particles in the brush face 
was eliminated and the ring acquired a 
good polish. 

Tests on a brass ring gave results 
quite similar to those made on the tool- 
steel ring and were almost independent 
of the grade of brush used. All grades 
of carbon and graphite brushes showed 
a marked decrease in contact drop when 
the air surrounding the rings was re- 
placed by hydrogen. In fact, the ratio 
of the contact drop in the air to that in 
hydrogen was usually greater than ten 
to one. For most grades of brushes 
this reduction was permanent, although 
other grades, after running for a while, 
began to smut the ring, and when this 
occurred the contact drop increased to 
about the same value it would have 
been in the air. 

When it was first discovered that a 
very low contact drop could exist be- 
tween a carbon brush and a brass slip 
ring, it was realized that such an occur- 
rence on the commutator of a direct- 
current machine might prove disastrous. 
CALCULATED BRUSH LIFE OF GENERATOR 

BRUSHES 


Dura- 
tion} 
of At- -——Calculated Brush Life in Days 
Test Test, mos- Brush Brush’ Brush’ Brush 
No. Days phere No. | No.2 No.3 #£4No.4 
1 15.0 Air 588.0 229.0 812.0 362.0 
2 6.41 H 94.4 9.2 128.0 10.6 
3 6.78 H 222.0 205.0 282.0 161.0 
4 £0 #F 43.7 59.9 69.3 45.0 
5 15.0 FH 1,87,.0 1,770.0 2,000.0 2.310. 
Brush life is calculated on the assump- 
tion of one inch allowable brush wear. 


Brushes Nos. 2 and 4 are the two positive 
brushes of the generator and are on 
opposite brush arms. 


As a result, the contact drop of one of 
the brushes on the generator used in the 
commutation tests was measured both 
in air and in hydrogen. The average 
contact drop in hydrogen was found to 
be only about 20 per cent less than the 
contact drop in air, and on the small 
machine this was not enough to make 
any visible change in the grade of com- 
mutation obtained. 


CONCLUSIONS 


The author stated that even if the 
tests are not complete, from the results 
the following tentative conclusions may 
be made: 

1. A commutator machine designed 
and adjusted for good commutation in 
air will operate satisfactorily and give 
good brush life in hydrogen. 

2. If a commutator machine must 
spark in hydrogen, the brush life may 
be increased many times by keeping the 
relative humidity below 10 per cent. 
This will also prevent damage to the 
commutator. 

3. The contact resistance of carbon 
brushes on a commutator may be mate- 
rially lowered by the introduction of 
hydrogen. 

4. Carbon or graphite brushes cannot 
be operated satisfactorily on plain tool- 
steel slip rings running in hydrogen. 

5. The contact drop between a carbon 
or graphite brush and a brass slip ring 
may be ten times as high when running 
in air as when it is running in hydrogen. 
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WHAT'S NEW 


IN PLANT 
EQUIPMENT 


HOW THE MANUFACTURER CONTRIBUTES TO 
THE JOB OF GENERATING, TRANSMITTING 
AND APPLYING THE POWER SERVICES 


Apparatus for Testing 
Load-Carrying Capacity 
of Lubricants 
ep Seniesa originally developed 


for use in the company’s own 
laboratory as means for obtaining in- 
formation on the effect of different 
lubricants on certain types of trans- 
missions, the oil-testing apparatus 
illustrated, put out by the Timken 
Roller Bearing Company, of Canton, 
Ohio, has been made available for 
use in industrial plants, power plants 
or anywhere that it is desirable or 
necessary to determine the efficiency 
of lubricants. In addition it can be 
used to obtain data on the relative 
efficiency of different bearing metals 
under various conditions of load, 
speed, temperature, or with different 
lubricants. 

The apparatus consists, essentially, 
of a cast-iron base which supports a 
testing mandrel, two levers and a con- 
tainer holding about a gallon of the 
lubricant to be tested. The tank is 
mounted on top of the base, and be- 
low it is an electric heater used to 
raise the oil to any desired tempera- 
ture up to 210 deg. The oil flows 
from the tank, over the test piece, to 
a sump in the base, the rate of flow 
being adjusted by a valve in the line. 
From the sump, the oil is transferred 
back to the tank by a small pump lo- 
cated in the base. The mandrel is 
mounted in two anti-friction bear- 
ings arranged to hold it rigidly in 
alignment and is tapered at the test 
end to receive the tapered cup of a 
standard roller bearing. This cup, 
which forms one of the test pieces, is 
held in place firmly by a nut on the 
end of the mandrel, which is threaded 
to receive it. 

The lever system consists of two 
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levers, an upper one called the load 
lever, and a lower one called the fric- 
tion lever. The upper lever, which 
carries the test block, is pivoted on a 
knife edge mounted in the lower 
lever. The latter is also pivoted on 
a knife edge and is provided with a 
stop at the unloaded end. By virtue 
of this arrangement the test block is 
always parallel to the revolving cup, 





View of machine showing lever 
arrangement 


and the unit loading over the length 
of both pieces is constant. The test 
block is a small piece of metal about 
4 in. square by 3 in. long hardened to 
Rockwell C-60 and ground. It is in- 
serted in a notch in the loading lever 
and held in place by a wedge. In 
case bearing metals are to be tested, 





the test block or the cup, or both, 
can be made of the appropriate ma- 
terial. The friction lever is pro- 
vided with a vernier scale and a 
sliding weight for obtaining accurate 
measurements, and both levers are 
equipped with hangers for carrying 
adjustable weights. A welded steel 
housing is provided to cover the end 
of the mandrel and levers. 


Disconnecting Switch With 
Double Locking Feature 


LINE of outdoor single-pole 
hook-stick-operated 4.5-kv. 300- 
amp. disconnecting switches for in- 





Switch with safety and holding lock 


verted mounting is now being put 
out by the Delta-Star Electric Com- 
pany, Chicago, III. 

A distinguishing feature of the 
design is the use of a positive safety 
lock on the blade and contact clip 
and a holding lock on the hinge end 
which firmly secures the blade in 
open position. 


Fluid-Level Indicator 


HE MacCreedy fluid-level indi- 
cator now being put out by J. H. 
Bunnell & Company, 215 Fulton St., 
New York City, consists, essentially, 
of an indicating instrument and a 
transmitter. The two instruments 
may be placed any distance apart, as 
they are connected electrically only. 
The transmitting system, which is 
placed on the top of the liquid tank, 
consists of two floats connected by a 





Transmitter mounted on tank 
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cross bar and arranged to slide ver- 
tically on guide wires. The center 
of the bar joining the floats is con- 
nected to the shaft of the transmitting 
member by a perforated tape. The 
counterweight for the tape moves up 
and down in an oil-tight pipe or tube 
housing ; also, the shaft from the pul- 
ley to the transmitter is doubly sealed 
in oil to prevent gas from entering 
the transmitter chamber. The hous- 
ing inclosing the transmitter is of 
heavy construction and is mounted di- 
rectly on the manhole cover. 
Indicators are furnished for shelf 
or panel mounting. The dial is of 
porcelain, with large figures, permit- 
ting it to be read at considerable dis- 








Fluid level indicator 


tance. The outside scale represents 
feet, the inside one inches and one- 
eighth inches, 

The electrical connections between 
the two consist of only two wires. 
When the tank is being filled the 
impulses furnished by the transmitter 
cause the indicator to turn clockwise, 
and counterclockwise when the tank 
is being emptied . 

The system illustrated can be ap- 
plied to the floating roof type of 
tanks as well as to practically all other 
types of tanks of any size. 


Line of Motors With 
Fabricated Steel Stator Frame 
RC-WELDED, fabricated steel 


stator frame construction is now 
being used for all medium- and slow- 
speed synchronous motors built by 
the Electric Machinery Manufactur- 
ing Company, Minneapolis, Minn. 
A recent change from a two-piece 
cast-iron stator to a welded steel 
stator for small-sized motors com- 
pletes the changeover to fabricated 
steel frames for the entire line of 
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A 125-hp. synchronous motor with 
are-welded stator frame 


engine-type and coupled-pedestal-type 
synchronous motors put out by this 
company. 

The box-type stator construction 
is used for the entire line of slow- 
speed synchronous motors, and is 
claimed to give increased strength 
and rigidity, decreased weight and 
increased ventilation. 


Alarm Water Column for 
650 Lb. Pressure 


HE BODY of the alarm water 

column recently brought out by 
the Wright Austin Company, 2231 
Park Ave., Detroit, Mich., for 650 
lb. working pressure is a single steel 
forging. The flanges are drop forg- 
ings and the stud and bolts are 
chrome steel. A tongue-and-groove 
joint connects the cover to the body. 


I 





Water column body is a single 
steel forging 


An improved type whistle valve ac-' 
cessible from outside the column, is 
fitted with Nitralloy valve and seat. 

The water gage is connected to the 
column by heavy bolts and flanges. 
Three trycocks of chrome steel for 
650 Ib. pressure, mounted on the side 
as shown, complete the trimmings of 
the water column. 


Device to Eliminate Vibration 
in Pressure Gages 


O PROVIDE a simple and prac- 

tical means of eliminating the 
vibration of gage hands or pointers 
and thereby decrease the wear on the 
working parts of the gage, the device 
known as a pressure snubber, illus- 
trated, has been introduced by the 
Ray Pressure Snubber Company, 311 
East Fifth St., Charlotte, N. C. 

The body of the snubber, which is 
made in two parts, is inserted in the 
gage connection at a convenient point. 
In a recess in the section of the body 











Cross-section of snubber 


A the head C of what is termed a 
traveling clearing pin is permitted to 
float, being guided by a stem sliding 
in an oversize tube or orifice inserted 
in B as shown. At each pulsation of 
the flow the clearing pin rises and 
falls within the tubular orifice. This 
movement tends to absorb the pulsa- 
tion and to keep the orifice clear. 
Two additional traveling clearing 
pins of different sizes are supplied 
with each snubber to take care of un- 
usual conditions. The device can be 
used for air, water, steam, oil, etc. 
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NEWS of the FIELD 


Vv 


Second 40,000-Hp. Unit Placed in Service 
At Oak Grove Hydro-Electric Station 








Interior of power house, showing new unit in left foreground 


THe NEW No. 2 unit in the Oak Grove 
plant on the Clackamas River, Ore., of 
the Portland General Electric Com- 
pany, Portland, went into regular oper- 
ation on Feb. 1. On that date the 
No. 1 unit, which has been in prac- 
tically continuous operation since 1924, 
was shut down for cleaning and in- 
spection. 

The recent installation included an 
addition tu the power house and a second 
penstock from the surge tank dug into 
the top of Cripple Creek knoll 900 ft. 
above the power house. 

Identical in capacity with the old, the 
new G.E. unit has a nominal rating of 
30,000 kva. at 85 per cent power factor 
and generates at 11,000 volts, 60 cycles. 
The water wheel is a Pelton reaction 
turbine rated at 40,000 hp. at 849 ft. net 
head. Static head on the plant is 920 
ft. and the two wheels in it are still the 
highest head reaction turbines in the 
United States. 

The new generator varies in minor 
respects from the old, having stator coils 
made up of transposed bar windings 
for the purpose of equalizing the volt- 
ages generated in the top and bottom 
strands of the conductor, thereby elimi- 
nating circulating current in adjacent 
bars. This construction slightly in- 
creases the efficiency of the unit. Also, 


310 


the new unit is equipped with a surface 
air-cooler using only the air inside the 
power house whereas the No. 1 unit, 
not so equipped, circulates outer air 
through the coils. 

The Oak Grove project was surveyed 
in 1907. Construction of the first unit 
was started in 1921 and completed in 
1924. The second unit was commenced 
in March, 1930. The project, as 
planned, contemplates a third unit of 
similar size requiring an extension to 
the power house, a third penstock and a 
second flow line from the headworks 
at the dam on Oak Grove Creek to the 
surge tank. 


New York Bill Would 
Regulate Submetering 


REGULATION of submetering companies 
by the Public Service Commission is 
sought in a bill introduced recently in 
the New York State Legislature by 
Assemblymen Kahan and Stephens. Pro- 
posed as an amendment to the public 
service law, the measure provides that 
on and after July 1 “no submetering 
company, either as principal or as agent 
of a landlord, shall charge, receive or 


collect from tenants a higher unit rate 
for like service than that authorized by 
the rate schedules of the electric com- 
pany operating in the territory where 
the charge is made.” 

It further provides that every sub- 
metering company shall provide and 
maintain facilities for testing electric 
meters, and that on or before June 30, 
1932, all such meters shall be tested, in- 
spected and sealed. If submetering com- 
panies require deposits from tenants on 
meters or for electric service, they must 
pay tenants the legal rate of interest on 
all such deposits, according to the bill. 

The measure was read once and re- 
ferred to the Committee on Public 
Service, pending further action. 


Plan $11,000,000 Natural 
Gas Line for Wyoming 


NortH CENTRAL Gas Company of 
Casper, Wyo., has been granted“a cer- 
tificate of public convenience and neces- 
sity by the Wyoming Public Service 
Commission, authorizing the construc- 
tion of a natural gas pipe line from the 
Big Sand Draw and Muskrat fields in 
Fremont County to points in Wyoming. 
It will serve Douglas, Guernsey, Lingle, 
Torrington, Glendo, Wheatland, Lara- 
mie and all intermediate points in the 
territory embraced within ten miles on 
either side of its main and branch lines. 
The gas line will cost approximately 
$11,000,000. According to the order of 
the commission, construction of the main 
and branch lines must begin by March 1, 
and be completed by March 1, 1932. 


P.G. & E. Loses Suit to 
Farmer Who Dynamited Dam 


THREE DECISIONS has been rendered by 
Judge W. E. Herzinger of the Superior 
Court of Shasta County (Calif.) in the 
litigation arising from the dynamiting 
of the Pacific Gas & Electric Company’s 
Hat Creek dam by Louis P. Joerger, a 
farmer who claimed that the power com- 
pany was illegally diverting water from 
his land riparian to Hat Creek. 

On Nov. 10, 1930, the company’s 
wooden dam on Hat Creek was dyna- 
mited, and Mr. Joerger frankly admitted 
that he did the dynamiting. Following 
that, the P. G. & E. secured a restrain- 
ing order and injunction forbidding Mr. 
Joerger from further molesting the dam, 
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and in return Mr. Joerger applied for 
an injunction to restrain the company 
from interfering with the water in Hat 
Creek. The power company also 
brought suit against Mr. Joerger for 
$9,367 to cover the damages to the Hat 
Creek dam. 

The decisions just rendered by Judge 
Herzinger dissolve the injunction 
against Mr. Joerger, grant to Mr. 
Joerger an injunction which restrains 
the power company temporarily from 
interfering in any way with the Hat 
Creek waters, and reject the company’s 
claims for damages on the ground that 
it has no cause for action against Mr. 
Joerger for dynamiting the dam. 


N. Y. Bill Asks U. S. Gov't 
To Develop St. Lawrence 


A PROPOSAL to have the federal govern- 
ment take over supervision of the de- 
velopment of St. Lawrence power in 
conjunction with the construction of the 
proposed St. Lawrence waterway was 
made in a concurrent resolution intro- 
duced in the New York State Legisla- 
ture Feb. 9 by Senator Warren W. 
Thayer of the St. Lawrence-Franklin 
County district. 

In the preamble it is pointed out that 
the rapids of the St. Lawrence, on eco- 
nomic grounds, must be developed for 
both navigation and power and that the 
governments of the United States and 
Canada, by taking up the work through 
their joint engineering board already in 
existence, could do the work in much 
shorter time than would be required for 
the State to do it. 


Form Welding Society 
In St. Louis, Mo. 


AT A MEETING held recently in the For- 
est Park Hotel, St. Louis, the St. Louis 
Welding Society was formed, and 
officers elected. This society, which 
consists of 65 charter members repre- 
senting 26 companies in St. Louis, East 
St. Louis, and Madison, IIl., was the 
outgrowth of monthly meetings on the 
subject of welding, conducted by the 
Hill Equipment Engineering Company, 
St. Louis, representative of the Lincoln 
Electric Company. Temporary head- 
quarters of the society were established 
at 4620 Delmar Boulevard, the home of 
the Hill company. 

The following men were elected as 
officers: president, E. P. Barnes, Molo- 
ney Electric Company; vice-president, 
W. D. Patterson, American School of 
Welding; secretary and treasurer, Basil 
N. Osmin, Hill Equipment Engineering 
Company; directors, F. J. Feldhaus, 
Heine Boiler Company; Geo. Frankey, 
Alpha Tank & Sheet Metal Works; 
A. V. Fausek, Modern Engineering 
Company; Lyman Goodin, Midwest 
Piping & Supply Company; F. Tidwell, 
John Nooter Boiler Works; A. E. 
Eidson, St. Louis Structural Steel Co. 
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GIANT PUMP GOING IN FORD PLANT 
i 





A shell and propeller of one of the four booster pump units, each of 157,750 
g.p.m. capacity, just prior to being lowered for installation in the new water- 
tunnel pump well at the Ford Company’s River Rouge plant 
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Ontario Contracts for 
125,000 Hp. From MacLaren 


FACED BY ENGINEERS’ PREDICTIONS of a 
possible power shortage in Ontario by 
1936, the Hydro Electric Power Com- 
mission of Ontario has reached out to 
tap another Quebec power source in 
a contract closed with the MacLaren- 
Quebec Power Company for the de- 
livery of 125,000 hp. at a cost of 
$1,875,000 per year. The power will 
be secured from the new hydro-electric 
development, on which construction is 
about to start, at Masson Falls, seven- 
teen miles east of Ottawa. The first 
block of power is to be delivered by 
July 1, 1933, with increasing quantities 
annually until the full amount has been 
taken by November 1, 1936. 

The proposed Masson Falls develop- 
ment is the fourth power source to be 
tapped by the commission in the Ottawa- 
St. Lawrence district. The other three 
are the Gatineau River developments, 
Chats Falls on the Ottawa River and 
the Beauharnois development on the St. 
Lawrence. The power included in the 
contracts with these four companies 
totals about 1,000,00 hp., all of which 
will serve to meet Ontario’s increasing 
demands for power for industrial, do- 
mestic and rural use. 

The contract for the MacLaren- 
Quebec Power Company’s development 
at Masson, has been awarded to the 
Foundation Company of Canada, Ltd., 
Montreal. The new power development 


with an installed capacity of 130,000 hp. 
operating under a head of 185 ft., will 
be an important addition to the hydro- 
electric plants of the province of Quebec. 
The work will consist of a dam, control 
works and intake on the Lievre River, 
and a tunnel 25 ft. in diameter inside 
the concrete lining and over a mile long, 
to be driven through solid rock at a 
depth of about 200 ft. below the surface. 


Order Two 50,000-Kw. Steam 
Turbines for Moscow Plant 


Contract for two 50,000-kw. steam 
turbine-generators to be installed in the 
Kaschira power station of the Union of 
Moscow Electricity Works in Soviet 
Russia was recently awarded to the 
Siemens-Schuckert company by the 
Soviet Trade Delegation in Berlin, Ger- 
many. These new units will be of the 
Siemens-Roder type and will be de- 
signed for operation at 1,500 r.p.m. on 
steam of 355 Ib. pressure and 732 deg. 
F. total temperature. 

A 44,000-kw. unit is already in opera- 
tion in the Kaschira station, and the 
new machines will raise the installed 
capacity of the plant to 144,000 kw. 

Two 44,000-kw. turbine-generators 
were ordered some time ago from 
Siemens-Schuckert for installation in 
the South Russian steam plant, Ste- 
rowka. The first of these is now in 
the course of erection at the station, the 
company reports. 
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Paper Mills Installing 
New Power Equipment 


A new 7,000 sq.ft. high-pressure boiler 
is being installed in the Tonawanda 
mills at Tonawanda, N. Y., of the 
Robert Gair Company. The new in- 
stallation will involve the expenditure 
of $75,000 and is the first step in a 
boiler program planned to completely 
modernize the power plant of the Tona- 
wanda division of the company. 

Another addition to power equipment 
in paper mills is that of the Blandin 
Paper Company of Grand Rapids, Mich., 
which has just purchased a 4,000-kw. 
Allis - Chalmers bleeder - type steam 
turbine for installation in its new 
mill. This unit will operate at 200 Ib. 
pressure but is designed for future 
operation at 450 lb., according to an 
announcement of the Jacobson Engi- 
neering Company of Minneapolis, Minn., 
which is handling the engineering on 
the project. 


Urge Speed in Gov't Building 
To Relieve Unemployment 


To HASTEN UNEMPLOYMENT RELIEF, the 
Office of the Supervising Architect 
should cease its efforts to prepare all 
plans and specifications for federal build- 
ing projects and should assign this task 
to outside architects and engineers, de- 
clares a report transmitted by the 
American Engineering Council to Col. 
Arthur Woods, chairman of the Presi- 
dent’s Emergency Committee for Em- 
ployment. 

Red tape must be cut if the govern- 
ment’s building program is to be swiftly 
carried out, according to the engi- 
neers, who urge condemnation instead 
of negotiation by the Attorney General 
in acquiring sites, and executive orders 
by the President to speed the co-opera- 
tion of departments and bureaus. 

The report was prepared by a com- 
mittee of the American Society of 
Mechanical Engineers, headed by Ralph 
E. Flanders of Springfield, Vt., in re- 
sponse to an urgent request by Colonel 
Woods for aid from the engineering 
profession. 


Power Machinery Exports 
Drop 20 Per Cent in 1930 


Exports of power generating machinery 
amounted to $15,578,204 in 1930, ac- 
cording to figures made public on Feb. 9 
by the Bureau of Foreign and Domestic 
Commerce of the United States Depart- 
ment of Commerce. Compared with 
total power machinery exports of $19,- 
379,682 in 1929, foreign sales for 1930 
show a decrease of approximately 20 
per cent. 

Of the total amount exported in 1930, 
sales of steam engines totaled $5,350,- 
847; foreign shipments of internal com- 
bustion engines amounted to $9,464,520, 
and exports of water wheels and _ hy- 
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COMING 
CONVENTIONS 


American Society of Mechanical En- 
gineers. Semi-annual meeting in 
Birmingham, Ala., Apr. 20-23. 
Meeting at Hartford, Conn., June 
1-3. National Oil and Gas Power 
Meeting at the University. of 
Wisconsin, Madison, Wis., June 
15-16. Secretary, Calvin Rice, 33 
West 39th St., New York City. 


American Institute of Electrical En- 
gineers. District meeting in Pitts- 
burgh, Pa., March 11-13. District 
meeting in Rochester, N. Y., Apr. 
29-May 2. Annual summer con- 
vention in Asheville, N. C., June 
22-26. Secretary, F. L. Hutchin- 
son, 33 West 39th St., New York 
City. 

American Society of Refrigerating 
Engineers. Spring meeting at the 
Hotel President, Kansas City, Mo., 
May 6-8. Secretary, David 
aga 37 West 39th St., New York 

ity. 


American Society for Testing Ma- 
terials. Annual meeting at the 
Stevens Hotel, Chicago, Ill., June 
22-26. Secretary, C. L. Warwick, 
1315 Spruce St., Philadelphia, Pa. 


American Welding Society. Annual 
meeting in New York City, Apr. 
22-24. Secretary, M. M. Kelly, 33 
West 39th St., New York City. 


Association of Iron and Steel Elec- 
trical Engineers. Annual meeting 
and exposition at the Cleveland 
Public Auditorium, Cleveland, Ohio, 
June 15-19. Managing director, 
John F. Kelly, Empire Building, 
Pittsburgh, Pa. 


National Association of Power Engi- 
neers. Annual convention and me- 
chanical exposition in the Conven- 
tion Hall, Kansas City, Mo., Sept. 
7-11. Secretary, Fred W. Raven, 
4g South Dearborn St., Chicago, 


National District Heating Associa- 
tion. Annual convention at the 
Hotel Statler, Boston, Mass., June 
2-5. Secretary, D. L. Gaskill, 
Greenville, Ohio. 


National Electric Light Association. 
Annual convention in the Atlantic 
City Auditorium and Convention 
Hall, Atlantic City, N. J., June 
8-12. Secretary, A. Jackson Mar- 
shall, 420 Lexington Ave., New 
York City. 


Third International Conference on 
Bituminous Coal. At Carnegie In- 
stitute of Technology, Pittsburgh, 
Pa., Nov. 16-21. Chairman, Thomas 
S. Baker, president of Carnegie In- 
stitute of Technology. 


Universal Craftsmen Council of En- 
gineers. Annual convention at the 
Stevens Hotel, Chicago, Ill., Aug. 
4-8. Grand Secretary, T. H. Jones, 
33 Linden Ave., Cherrydale, Va. 
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draulic turbines totaled $762,837. 
Comparative figures for 1929 are: 
steam engines, $7,664,907 ; internal com- 
bustion engines, $11,358,910, and water 
wheels and hydraulic turbines, $355,865. 

Commenting on exports of power ma- 
chinery for the last five years, the bu- 
reau attributes the continuing decrease 
in foreign shipments of steam engines 
during that period to competition from 
other types of prime movers. Internal 
combustion engines, on the other hand, 
show a gradual rise from 1926 to 1930, 
it is pointed out. 





Personal 


Joun R. FREEMAN, internationally 
known hydraulic engineer and past 
president of both the American Society 
of Mechanical Engineers and Ameri- 
can Society of Civil Engineers, was 
awarded honorary membership in the 
latter society at its recent annual 
meeting. 


W. P. DauGHERTY, for the past seven 
years assistant superintendent of power 
of the Kansas Gas & Electric Company, 
has been appointed superintendent of 
power to succeed C. Lee Karr, who 
has assumed new duties in North Caro- 
lina. Mr. Daugherty became identified 
with Kansas Gas & Light ten years ago 
after a connection with the Pacific 
Power & Light Company. Prior to that 
he had been associated with the Union 
Electric Light & Power Company of 
St. Louis. 


W. W. McCreary, president of 
McCreary’s, Ltd., of Brandon, Mani- 
toba, has been appointed manager of the 
Canada Gas & Electric Light Company’s 
station that was recently taken over by 
the Manitoba Power Commission. Mr. 
McCreary entered the power field in 
1906 as manager of the plant at Tre- 
herne. Later he went to Winnipeg and 
was employed at the standby plant of 
the Winnipeg Electric Company. 


Dr. VLADIMIR KARAPETOFF, professor 
of electrical engineering at Cornell Uni- 
versity, has been granted a leave of 
absence for one year by the university 
to collect and co-ordinate the results of 
all recent research on insulation. He 
hopes to make electric power cheaper 
through the improvement of electrical 
insulation. 


C. D. Meats, formerly chief engi- 
neer of the American Cable Company 
and wire-rope engineer of the Roebling 
Company, is now president and general 
manager of the newly formed Wire Rope 
Corporation of America, Inc., of New 
Haven, Conn. He will have identified 
with him in an engineering capacity 
A. F. Haury, formerly associated with 
the American Cable Company and the 
American Steel & Wire Company. 


F. C. Biccert, Jr., vice-president of 
the United Engineering & Foundry 
Company of Pittsburgh, Pa., has been 
appointed a member of the American 
Society of Mechanical Engineers Re- 
search Committee for the term 1930- 
1935. Mr. Biggert takes the place made 
vacant by the retirement of RosBert L. 
STREETER, vice-president of the United 
States Aluminum Company, whose five- 
year term expired last year. 


H. M. Lvster, for the past five years 
secretary of the Canadian Electrical As- 
sociation, has resigned to accept the 
position of general manager of the 
Dominion Welding Engineering Com- 
pany, Ltd., of Lachine, Quebec. B. C. 
FAIRCHILD has been appointed secretary 
of the association to succeed Mr. Lyster. 
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Business Notes 


THe King Company, Owatonna, 
Minn., announces the appointment as 
general sales manager of B. T. Land, 
who has had a wide experience in the 
heating and air-conditioning field dur- 
ing the past several years. Extensive 
plans for expansion in 1931 have been 
laid by Mr. Land, it is announced, and 
the field sales organization of the com- 
pany will be doubled. 


Gou.Lps Pumps, Inc., Seneca Falls, 
N. Y., announces that H. W. Foulds, 
assistant to the president, has been 
placed in general charge of all sales. 
Mr. Foulds was formerly connected 
with Servel, Inc., as vice-president. 


GENERAL REFRACTORIES COMPANY, 
Philadelphia, Pa., announces the ap- 
pointment of the West Allis Fuel & 
Supply Company of West Allis, Wis., 
as distributors of its products in Mil- 
waukee and Waukesha counties. This 
new distributor will handle the products 
manufactured in the Evans & Howard 
division of the General Refractories 
Company, which is located in St. 
Louis, Mo. 


Frank B. STEELE, electrical engineer, 
announces the opening of a consulting 
engineering office at 10 Hopper St., 
Utica, N. Y., for the general practice 
of engineering. Mr. Steele will spe- 
cialize in heating, power, electrical and 
pumping problems. 


DIAMOND ELECTRICAL MANUFACTUR- 
ING CoMPANY, Ltp., announces the re- 
moval of its San Francisco, Calif., plant 
from 1264 Folsom Street to 130 Potrero 
Avenue. 





How’s Business ? 


EvipeNces of much trade im- 
provement are still slight but 
perhaps sufficient to excuse the 
recent eager turn of stock-market 
sentiment. A rising backlog of 
steel orders, somewhat better than 
seasonal levels in  carloadings, 
bank debits, currency in circula- 
tion and commercial loans, a firm- 
ing of some commodity prices and 
increasing bank bond investments 
are encouraging. Yet our index 
of general business for the first 
week of February at 76.8% of 
normal shows little change from 
the low level at the end of 
January. The passing of the 
bonus bogey, settlement of the re- 
lief squabble and prospects of 
early lifting of the congressional 
incubus probably have helped 
betterment of business feelings.— 
The Business Week, Feb. 18. 
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WITH THE 
SOCIETY SECTIONS 


A.S.M.E., Anthracite-Lehigh Valley 
Section. Meeting in the ballroom 
of the Sterling Hotel, Wilkes- 
Barre, Pa., Feb. 20 at 8 p.m. 
Subjects: ‘‘Research in Anthra- 
cite,” by Prof. 6 Turner, 
Lehigh University; ‘Development 
of the Hardinge Mill With Par- 
ticular Reference to the Problems 
That Have Been or Must Be 
Overcome for the Successful Com- 
mercial Use of Pulverized Anthra- 
cite,” by H. C. L. Miller, Fuller 
Lehigh Company. 


A.S.M.E., Boston Section. Inspection 
trip to Edison Plant, followed by 
meeting at the Engineers Club, 
Feb. 18 at 7:30 p.m. Subject: 
“Central Heating in Boston,” by 

. S. Boyden and M. D. Engle, 
Edison Electric Illuminating Com- 
pany of Boston. 


A.S.M.E., Metropolitan Section. Power 
Division meeting in Room 501, En- 
gineering Societies Building, on 
Feb. 24 at §$ pim. Subject: 
“Some Suggestions Regarding 
Harmonious Relationships Be- 
tween Boiler Water and Metal,” 
dl R. E. Hall, Hall Laboratories, 
ne. 


A.S.M.E., Philadelphia Section. Meet- 
ing at the Engineers’ Club on Feb. 
24 at 8 p.m. Subject ‘Research in 
Industry,” by C. F. Hirshfeld, 
Detroit Edison Company, The 
meeting will be preceded by 
dinner at 6 p.m. 


A.S.H.V.E. and A.S.R.E., Boston 
Sections. Joint meeting at the 
Boston Chamber of Commerce on 
Feb. 26 at 6:15 p.m. Subject: 
“Air Conditioning,” by D. C. 
Lindsley, Carrier Corporation. 
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Trade Catalogs 


Car Dumpers—Bulletin No. 93, re- 
cently issued by the Wellman Engineer- 
ing Company, Cleveland, Ohio, describes 
and illustrates the Wellman revolving 
car dumpers for handling coal, ash, ore 
and other materials at mines, power and 
industrial plants. 


Pipe Weitpinc—The A. O. Smith 
Corporation, Milwaukee, Wis., has just 
issued a new bulletin, No. 510, entitled 
“The New Way of Designing and 
Building Gas Lines.” The first part of 
this booklet is devoted to an exposition 
of the relation of pipe diameter to pipe- 
line capacity. Many charts are included 
to permit the easy calculation of pipe 
capacities, pressures and stresses. The 
second portion of the publication con- 
tains many illustrations of actual pipe- 
line construction. 


SPEED Repucers—Foote Bros. Gear 
and Machine Company, 111 North 
Canal St., Chicago, IIl., is issuing a new 
data book and catalog on its line of 
“Hygrade” worm-gear speed reducers. 
The book is divided into three sections, 
the first section being devoted to an 
interesting discussion of the evolution 
of worm gearing. The second section, 
entitled “The Customers Problem,” dis- 


cusses the questions of design, materials. 
manufacturing methods and selection of 
units from the customers angle. The 
third section of this 80-page book con- 
tains valuable engineering data, tables, 
curves, formulas and typical problems. 


DikrsEL Enc1nEs—‘“Large Diesels for 
Public Utilities” is the title of a pro- 
fusely illustrated bulletin recently issued 
by the Busch-Sulzer Bros.-Diesel Engine 
Company, St. Louis, Mo., which de- 
scribes the advantages of using large 
diesel engines fdr the generation of 
electric power. Sketches of typical 
plant layouts together with many photo- 
graphs of actual installations are in- 
cluded in the bulletin. 
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Fuel Prices 


FUEL. OIL 


New York— Feb. 11, f.o.b. Bayonne, 
W. J., 28@34 deg., Baumé, industrial 
use, tank-car lots, 4.5c. per gal.; 
f.o.b. Bayway, 36@40 deg., furnace, tank- 
car lots, contract, 6c. per gal. 


St. Louis—Feb. 4, tank-car lots, f.o.b. 
St. Louis, 24@26 deg., $1.339 per bbl., 
or 42 gal.; 26@28 deg., $1.464 per bbl.; 
28@30 deg., $1.589 per bbl.; 30@32 deg., 
$1.689 per bbl.; 32@36 deg., gas oil, 
3.901c. per gal.; 38@40 deg., distillate, 
4.526c. per gal. 


Pittsburgh—Feb. 4, f.o.b. local re- 
finery, 34@36 deg., fuel oil, 3.125¢@ 
3.5c. per gal.; 36@40 deg., 3.125¢.@3.5c. 


Philadelphia — Feb. 2, No. 4, light, 
$1.31 per bbl.; No. 5, medium, $1.22; 
No. 6, heavy (Bunker C) $1.10. 


Cincinnati—Feb. 2, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
4.5c. per gal.; 26@30 deg., 4.75c. per 
gal.; 30@32 deg., 5c. per gal. 


Chicago—Jan. 16, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 90c. per 
bbl. or 42 gal.; 18@22 deg., 60c. per 
bbl.; 22@26 deg., 67.5c. per bbl.; 26@30 
deg., 80c. per bbl.; 30@32 deg., 95c. per 
bbl.; 32@36 deg., gas oil, 2.25c. per gal. 


Boston—Feb. 9, tank-car lots, f.o.b. 
12@14 deg., Baumé, 3c. per gal.; 28@32 
deg., 5c. per gal. 

Dallas—Feb. 7, f.o.b. local refinery 
24@26 deg., $1.10 per bbl. or 42 gallons. 


COAL 
Bituminous At Mine, for Price 
(Net Tons) Shipment to per Ton 


Pool 9, super low-vol.. New York... $1.90 @$2.25 
Pool 10, h. gr. low-vol. New York... 1.75 @ 1.85 
Pool 11, low-vol...... New York... 3 @ 


1.7 
Smokeless, mine-run.. Chicago..... .75 @ 2.25 
Smokeless, slack..... icago..... -75 @ 1.35 
Harlan, Kv., slack.... Chicago..... .70 @ 1.00 
Franklin, Ill.,mine-run Chicago. .... 2.89 
Franklin, Ill., screen... Chicago..... 1.50 @ 1.60 
Ind. 5th Vein, m.-r.... Chicago..... 1.50 @ 1.85 
Standard IIl.,mine-run St. Louis... .. 1.50 
W. Ky., mine-run.... Louisville.... 1.25 @ 1.50 
W. Ky. clack... <.....- Louisville ... .30@ .40 
Pittsburgh, mine-run. Pittsburgh.... 1.35 @ 1.45 
Smokeless, mine-run.. Cincinnati... 1.75 @ 2.00 
Smokeless, slack..... Cincinnati... .75 @ 1.35 
Kanawha, mine-run.. Cincinnati... 1.10 @ 1.35 
Kanawha, nut-slack. Cincinnati... 50 @ .75 
Anthracite At Mine, for Price 
(Gross Tons) Shipment to per Ton 
Buckwheat.......... New York... $3.50 
WOMEN oie ciweceed New York... 1.50 

x2 
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COMPILED BY THE MCGRAW-HILL BUSINESS NEWS DE- 


PARTMENT, WHICH IS PREPARED TO FUR 


NISH A MORE 


COMPLETE DAJLY SERVICE TO THOSE WHO WISH IT 


Ark., Hot Springs — Syndicate, c/o G. K. 
Bartling, Inc., 567 Paul Brown Bidg., St. Louis, 
Mo.. awarded contract for an 8 story hotel, etc., 
to Hercules Contracting Co., Wainwright Bldg., 
St. Louis, Mo. Steam heating system, elevators, 
ete., will be installed. 


Calif., Glendale—City appropriated $108,000 
for sub-station equipment for San Fernando and 
Grand View stations, overhead system, line 
transformers and devices, underground conduits, 
meters, ete., in connection with municipal light 
department. 

Calif., Los Angeles—City is having plans pre- 
pared for sewage treatment work including 
pumping plants, ete. F., Weisenheimer is 
assistant chief engineer. 

Calif., Redwood City—Pacific Gas & Electric 
Co., 445 Market St., San Francisco, awarded 
contract for the construction of a group of 
service buildings, here, to Clinton-Stephenson 
Co.. Monadnock Bldg., San Francisco. Estimated 
cost $40,000 

Calif., San Bernardino — Southern Sierras 
Power Co., c/o California-Nevada Electric Co., 
Riverside, awarded contract for power trans- 
former and sub-station equipment here, also 
condensers, transformers and power plant equip- 
ment at Las Vegas, Nev., to Westinghouse Elec- 
trie & Mfg. Co., 150 Broadway, New York. 
Estimated total cost $100,000. 

Calif., Tulare—Tulare Public Utility Board, 
is having surveys made for the construction of 
a municipal light and power plant. Tentative 
estimated cost $3,000.000. 

D. C., Washington — Dept. of Commerce, 
Bureau of Lighthouses, Airways Division, will 
build an air communication station to house 
transmitting equipment to consist of a 2 kw. 
broadcast transmitter and 4 kw. high frequency 
transmitter supported by two 125 ft. towers at 
Little Rock, Ark. Similar stations will be con- 
structed at Birmingham, Ala., Shreveport, La., 
Jackson, Miss., Jacksonville, Fla., Eutawville, 
3. €., and Amarillo, Tex. Also plans radio 
range beacon station including 1.5 kw. unit 
power and 5 kw. 500 cycle motor generator at 
Little Rock. H. J. Walls, c/o owner, airways 
radio engineer. F. C. Hingsburg. c/o owner, 
is chief engineer. Work will be done by owner's 
forces. 

Ind., Anderson—City plans improvements to 
electric light plant, including rebuilding No. 4 
boiler. work on switchboard, ete. Estimated 
cost $50,000. H. GWinnup, Anderson, is engineer. 

Ind., Fort Wayne—Bd. of Public Works, will 
receive bids until Feb. 24 for waterworks im- 
provements, including reservoir, filtration plant, 
pumping station, etc. Estimated cost $150,000. 
Hood, Decker, Shoecraft & Drury, Ann Arbor, 
Mich., are engineers. 

Ind., Riehmond—City plans extensions and 
improvements to municipal electric light plant. 
Estimated cost $859,100. 

Ia., Cedar Rapids—City will soon receive bids 
for sewage system including pumping station, 
ete. Estimated cost $150,000. F. E. Young, 
City Hall, is engineer. 

Ia., Fort Dodge—Fort Dodge Gas & Electric 
Co., T. ©. Roderick, Mgr., awarded contract for 
a 2 story. 35 x 75 x 65 ft. addition to power 
plant to United Light & Power Engineering & 
Construction Co., c/o owner. Estimated cost 
including equipment $300,000. Equipment con- 
tracts let 


La., New Orleans—New Orleans Public Serv- 
ice Inc., 317 Barrone St., plans the following 
construction work during 1931: extending power 
system to serve industrial consumers, $30,000: 
metering and regulating station on Independence 

t., $15,300; new services, $30,000; new meters, 
$90,000. 

Me., West Pownal—State School for Feeble 
Minded, V. E. Vosburgh, plans additions to 
power house and laundry. Estimated cost $45,- 
000. Architect not selected. 

Mass., Gardner—Dept. of Mental Diseases, 
plans the construction of a new heating plant 
at State Hospital. Estimated cost $150,000. 
Private plans. 

Mass., Taunton — Dept. of Mental Diseases, 
plans boiler room improvements at State Hos- 
pital. Estimated cost $40,000. Private plans. 


Mass., Westhoro—New England Power Asso- 
ciation, 89 Broad St., Boston, awarded contract 
for the construction of a sub-station here to 
gd England Power Construction Co., 89 Broad 

Boston. 

“jaich. eo /? of Education, C. A. Gadd, 
Bus. Mer., 1354 Broadway Ave., will receive 
bids until Feb. 18 for a 2 story addition to 
school, including power house with boilers and 
equipment on Freeland Ave. Estimated cost 


$232,800. Stratton & Hyde, 904 Marquette 
Bldg., are architects. 
Neb., Omaha — Douglas County, G. Berger, 


Clk., awarded contract for a 5 story county hos- 
pital at 42nd and Woolworth Ave., to V. Ray 
Gould & Son, City National Bank Bldg. __Esti- 
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mated cost $750,000. Steam _ heating, ventila- 
tion systems, ete., will be installed. 

N. J., Holmdel — Dept. of Institutions & 
Agencies, W. Ellis, Ccumr., State Office Bildg.., 
Annex, Trenton, is having revised plans prepared 
for the construction of a reception and treat- 
ment hospital, including steam heating and 
ventilation systems, boilers, etc., at New Jersey 
State Hospital here. Estimated cost $1,000,000. 

N. J., Jersey City — Bd. of Commissioners, 
City Hall, awarded contract for the construction 
of a 12 story staff house at i? and Mont- 
gomery Sts., to James Mitchell, Inc., 24 Journal 
Sq. Estimated cost $850,000. Steam heating 
system, ete.. will be installed. 

N. Y., Creedmore—Dept. of Mental Hygiene, 
State Capitol, Albany, awarded contract for 
electric connections and power house equipment 
at Brooklyn State Hospital here. to T. F. Jack- 
son, 25 West 43rd St., New York, $97,850. 

N. Y., New York — U. S. Trust Co. and 
Bankers Trust Co., 45 Wall St., plan the con- 
struction of a bank ‘and office building at Wall 
and Nassau Sts. Estimated cost $5,500,000. 
Shreve Lamp & Harmon, 11 East 44th St., are 
architects. Maturity about May 1 

N. D., Williston — Great Northern Railway 
Co., Railroad Bldg.. St. Paul, Minn.. awarded 
eontract for superstructure of power plant here 
to C. U. Steen Co., Grand Forks. Estimated cost 
$80,000. 

Okla., Enid—Oklahoma Gas & Electric Co., 
321 North Harvey St., Oklahoma City. is having 
preliminary plans prepared for the construction 
of a new sub-station here. Estimated cost $25,- 
000. Byllesby Engineering Co., 231 South La 
Salle St., Chicago, Ill., is engineer. 

Okla., Medford—City is having plans prepared 
for the construction of a municipal electric 
light plant. Estimated cost $25,000. Engineer 
not announced. 

Okla., Oklahoma City—E. A. Liebman, 1214 
West 18th St., is having preliminary plans pre- 
pared for a 100 ton raw water ice plant at Klein 
and Reno Sts. Estimated cost $100,000.  Pri- 
vate plans. 

Pa., Pittsburgh—John McSorley, 5562 Hobart 
St.. is having plans prepared for a 16 story 
apartment building, including vapor heating sys- 
tem, mechanical refrigeration system, ete., at 
Bigelow Blvd. and Dithridge St. F. Stanton, 
307 North Michigan Ave., Chicago, IIl., is 
architect. 

R. I., Burrillville—State Sanatorium, H. L. 
Barnee, Supt., plans additions and alterations 
to sanatorium including nurses’ home, refrigera- 
tion plant, laundry, ete. Estimated cost $40,- 
000. Architect not selected. 

Tex., Brownwood—Brown County Water Im- 
provement District, is having plans prepared for 
a large pumping system for pumping water from 
irrigation canal into irrigation lines and also 
pumping water into main lines of municipal 
water system. D. W. Ross, San Antonio, is 
engineer. 

Tex., Eagle Pass—Central Power & Light Co., 
National Bank of Commerce Bldg., San An- 
tonio, is having surveys made for the construc- 
tion of a hydro-electric plant, 10,000 hp. 
capacity on irrigation canal near Rio Grande 
River. Estimated cost $1.500.000. Harzo En- 
gineering Co.. 20 North Wacker Dr., Chicago, 
Ill., is engineer. 

Tex., Galveston—Gulf Colorado & Santa Fe 
Ry. Co., will soon receive bids for the con- 
struction of an 8 story office building, including 
29 x 52 ft. boiler house. Estimated cost $1.- 
000,000. K. B. Duncan is chief engineer. 

Tex., Lubbock—Texas Technological College, 
W. T. Gaston, will receive bids until Feb. 18 
for the. construction of a power plant.  Esti- 
mated cost $20,000. W. C. Hedrick, 1005 First 
National Bank Bldg., Fort Worth, is engineer. 

Tex., Wharton—City voted $12,000 bonds for 
waterworks improvements including new pump- 
ing equipment, ete. A. H. Armstrong, Mayor. 


Virginia—Virginia Electric & Power Co., 7th 
and Franklin Sts., Richmond, plans to expend 
$4,000,000 during 1931 for improvements, in- 
cluding booster station, electric line extensions, 
etc., in Richmond, Petersburg, Norfolk, Ports- 
mouth and Fredericksburg. 

Man., Churchill—Dept. of Railways & Canals, 
Ottawa, Ont., awarded contract for power plant 
buildings here, to Carter-Halls-Aldinger Co. Ltd., 
Winnipeg, Man., $174,000. 

Que., Masson—Maclaren-Quebec Power Co. of 
Canada, Ltd., Buckingham, awarded contract for 
the construction of a hydro-electric power de- 
velopment on the Lievre River to develop 130,- 
000 hp. Plans include power house, dam, con- 
trol works, intake and tunnel, 25 ft. in diam- 
eter, to Foundation Co. of Canada, Ltd., 
Montreal. 

Que., Montreal—Beauharnois Power Corp., 
Ltd.. R. A. C. Henry, V. Pres. and Gen. Mer., 
University Tower, awarded contracts for elec- 
trical equipment including motor generator sets, 


hoists, and low tension circuit \ ang Ti a 
Canadian General Electric Co., 212 King St. 
Toronto, Ont., and William Hamilton, Lid. 
Canada Cement Bldg., Montreal. Contracts for 
exciters, switchboards and high tension circuit 
breakers will be let later. 


Equipment 
Wanted 


Eengine—Gridley, Calif.—City will soon receive 
new bids for a Diesel engine. Former bids 
rejected. 

Motors, Air Compressor, ete.—Boston, Mass. 
—Gerard Electric Co., 101 Pearl St., plans to 
purchase electric motors, air compressors, etc. 

Oil Circuit Breakers, Transformers, ete. — 
Cleveland, O.—City will receive bids until Feb. 
20 for oil circuit breakers, control panels and 
instrument transformers for municipal light 
plant. 

Pumping Equipment—El Nido, Calif.—El] 
Nido Irrigation Dist., A. L. Cowell, Secy., will 
receive bids until Feb. 25 for pumping equip- 
ment, ete., in connection with canal system. 

Pumping Equipment—New York, N. Y.—Bd. 
of Transportation. H. Delaney, Chn., will receive 
bids until Feb. 20 for furnishing and installing 
pumping equipment on Routes 106 and 108, 
Boroughs of Bronx and Queens. 

Pumps, ete.—Chatham, Ont.—City plans to 
purchase electric pumps, ete., in connection with 
waterworks. Estimated cost $25,000. 


Refrigerators — Fresno, Calif. — City, D. M. 
Barnwell, County Clk., will receive bids until 
Feb. 27 for brine refrigerators for remodel of 
refrigerating system at County General Hospital. 

Switchgear—Wellington, N. Z.—Dept. of Pub- 
lic Works, will receive bids until May 5 for 
66,000 v. and 33,000 v. outdoor switchgear for 
Lake Coleridge. Also until Mar. 17 for 11,000 
v. switchgear and metering equipment for con- 
trolling a 15,000 kva. sub-station. 


Industrial 
Projects 


Calif., Avon — Associated Oil Co., 79 New 
Montgomery St., San Francisco. subsidiary of 
Tidewater Associated Oil Co., 17 Battery St., 
New York, Y., awarded contract for a 1 story 
boiler house here to Villadsen Bros., 417 Mar- 
ket St., San Francisco, $12,000, also plans a 
booster plant at Coalings. Estimated cost $50.,- 
000. Maturity indefinite. 

Calif., Ontario — Edison Electric Appliance 
Co., 5600 Taylor St., Chicago, I21., plans the 
eonstruction of a plant for the manufacture of 
electric ranges here. Estimated cost $250,000. 

Del., New Castle — Intercontinental Pipe & 
Mining Co., 122 East 42nd St.. New York, 
N. Y., c/o Herbert Kennedy Cast Iron Pipe Co.., 
plans reconditioning and equipping steel plant 
here. Estimated cost $1,000,000. 

N. J., East Rutherford — East Rutherford 
Syringe Co., 75 Mozart St., E. Rutherford, is 
having plans prepared for a 2 story factory at 
54 Mozart St. Estimated cost $40,000. J. T. 
Camlet, 26 Piaget Ave., Clifton, is architect. 

N. C., Charlotte—Swift & Co., Packers and 
Exchange Aves., Chicago, Ill.. are receiving 
bids for a refrigeration warehouse and dis- 
tribution system. Estimated cost $40,000. 
Private plans. 

N. C., Gastonia—Groves Mills Inc., awarded 
contract for the construction of . dyeing and 
finishing plant on Lowell Rd. to A. . Guion 
Co., Gastonia. Estimated cost $50,000 


0., Canton—Union Metal Mfg. Co., 1432 Wal- 
nut Ave. S. E., awarded contract for a 1 story, 
60 x 340 ft. factory on Maple Ave. N. E., to 
Hiner Structural Steel Co., 332 2nd St. N. W. 
Estimated cost $40,000 to $50,000. 

Ore., Portland—Beaver Wood Products Co., 
will build a 1 story, 48 x 258 ft. mill for the 
manufacture of wood specialties at Steel Ave. 
between 24th and 25th Sts. Estimated cost 
$41,000. Work will be done by day labor. 
Woodworking equipment will be required. 

Tex., Beaumont—City, c/o P. Millard, Mer., 
plans the construction of a loading and unload- 
ing wharf, 1.100 ft. x 36 ft. wide. Estimated 
cost $600,000. R. C. Black, City Hall, is en- 
gineer. Machinery and equipment will be 
required. 

Ont., Fergus — Beatty Bros., plans two 1 
story, 50 x 100 ft. additions to factory for the 
manufacture of agricultural machinery.  Esti- 
mated cost $100,000. Private plans. 
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